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FORWARD

These volumes have been prepared to provide information on the IS Army Research, Development, Test and Evaluation Program
for Congressional Committees during the Fiscal Year 1983 budget hearings. This information supplements the testimony g.ven
by US Army witnesses.

In recent years the Army RDTE program has c~ncentrated on the development of a new generation of major weapons systems
across the entire spectrum of Army mission areas. Most of these systems are now completing development and will be transi-
tioning to procurement in the next few years. In FY 1983 and beyond, increased emphasis will be placed on the technology
base in areas such as advanced surveillance and target acquisition; improved command, control, communications, and intelli-
pence; self-contained munitions; biotechnology; and the soldier-machine interface. New technology which Is advancing from
exploratory development to advanced development in areas such as laser weapons systems and lightweight air defense and
armor/antiarmor systems will be demonstrated. Efforts will be accelerated In research for microelectronics, millimeter wave
technology, fire control, and development of medical, chemical, and life support materiel for use in chemical/biological
defense. Product improvement programs on fielded systems such as the Cobra helicopter's engine, MI Abrams Tank, and Bradley
Fighting Vehicle System will be aggressively pursued in the futumre. The development of the Ballistic Missile Defense System
will have high priority in this program to support the President's strong commitment to developing a viable ballistic mis-
sile defense. The Congressional Descriptive Summaries address these and other thrusts in detail,

These volumes contain a descriptive summary for each program element to be financed during FT 1983. Descriptive Summaries
for projects within the program elements to be financed during FY 1983 for $5.0 million or more appear immediately following
the applicable program element. Where there are several items under development within a project, a separate summary has
been provided for each item that exceeds $5.0 million during FY 1983. A Test and Evaluation Section is provided for all
major weapon systems. Major weapon systems are identified by an asterisk In the Table of Contents. The formats and con-
tents of these volumes are in accordance with guidelines and requirements of the Congressional Committees.

A direct comparison of FT 1981, FY 1982, and FY 1983 data In the Program Element Listing - .1 shown in the Program
Element Listing dated March 1981 will reveal differences. Major procedural causes for eil are attributable to the
following factors:

a. Restructuring of the FY 1983 program to provide greater visibility for certain efforts end co improve the effective
management of the RDTE program.

b. Restructuring of the FY 1981 and FY 1982 programs for comparability to the FY 1983 program structure.

Procurement data are shown where applicable for Items in engineering or operational development. Military construction data
are also provided where applicable. Classified information is identified by the use of brackets [ |.
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UNCLASSIFIED

BUDGET ACTIVITY
PROGRAM4 ELEMENT

PROJECT/SCIENTIFIC AREA/TECHNICAL AREA

VOLUME III
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VOLUME III
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 0 1.28.14.A Title: Special Program

DOD Mission Area; 7331 - Strategic Command and Control Budget Activity: [3F- Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estinate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT
D333 SPECIAL PROGRAM

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Program content is TOP SECRET - Limited Distribution, Special

Access Required--precluding further description in this summary. Access to information in this program is controlled by the
Director. Joint Program Office, Office of the Secretary of Defense.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: Continue RDTE effort.

D. COMPARISON WITH FY 1982 ROTE REQUEST: ($ in thousands)

Total
Additional Estimated

PY 1981 FY 1982 FY 1983 To Completion Cost

RDTE - .1

Funds (current requirements)
Funds (as shown in PY 182
submission) Not Shown

Details on funding increases are available upon request in accordance with paragraph B above.

11-1
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Program Element: I 1.28.14.A Title: SpecialProgram

DOD Hission Area: 1331 -Strategic Command and Control Budget Activity: 1Y - Strategic Programs

E. OTHER APPROPRIATION FUNDS: ($ in thousands) Other lrotutx u tut, Army

Total

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Actual Estimate Estimate Estimate To Completion Cost

Funds (current requirement) - - - - - - - -

Procurement OPA 2

Funds (as shown in FY 1982 ... . . . - - -

submission) Not Applicable

11-2
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UNCLASSIFIED

Program Element: f 1.28.14.A Title: Special Program

DOD Mission Area: 31 - Strategic Command and Control Budget Ativity: IV- Strategic Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Details on the finda are available upon request in accordance with paragraph

B above.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: I 1.28.17.A Title: Mobile Command Centers
DOD Mission Area: 1331 - Strategic Command Budget Activity: #3.- Strategic Programs

and Control

A. (U) RESOURCES (PROJECT LISTING): ($ In thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOIAL FOR PROCAkW ELEMENT 0 0 4961 49249 9801 64011
D373 Mobile Command Center 0 0 l .h 4141 9801 44011

(MCC)

B. (U) bRIEF DESCRIPTION Of ELEMENt AND MISSION NEED: A MobJl,- Command Center (MCC) system is being developed to provide
a near-term survivable and endurant National Military Command Iyst,,,a (NNCS) Command Center structure capable of worldwide

nuclear forces execution/termination conventional forces direction/reconstitution and interface with the civil government in
support of the hational Command Authority (NCA) during and aftr a nuclear attack on the United States.

C. (U) BASIS FOR FY 19b3 RITE REQUEST: Army participation io the MCC is initiated. Engineering development will begin
with the transfer of design specifications of the prototype MC. pre'viously developed by the Defense Communications Agency.
Efforts will be the foundation to incorporate design improvemetits into the anticipated configuration of these mobile cen-
ters.

UNCLASSIFIED
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UNCLASSIFIED

Title: Mobile Coand Centers

DO)D ItissIoO Area: #331 -Strategic ComI-a~'. Budgie Activity: *3_-Statei' Programs
Program Element: j 1.2b.17.4-

Cuorerol 
Milestonle Dates

DODet 
shoti in Y 192 Sub' 

-ei-lo
Rlle onon ol 

milston Datlbes

Prototype Testing Complete

ID complete 
2QFYbS

Initial Operational 
4QF b5

Capability

D. (U) CO#,RISON WITH F 1982 in thousad) Total

Additional Estimated

FN 1981 FY 1982 Py 1983 o Coapletit
- -s

IME£ 
0 49bl 59050 64011 '

Funds (current requirements) 04/

Funds (as sho-n1 in fl 1982 
N/A h/A 

N/A NI/A

submsiss ion )

Requirements initiated 
in Vi 1983 submission.

UNCLASSIFIED
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Program Element 1.2b.17.A 
Title" obile Comand Centers

WD Mission Area: 9331 -tt c OumSnd

E. (U) 011158 APPKORATION FUNDS:Toa
E. Total

r'y 1981 py 1982 FY 1983 FY 1984 Additional Estimated

ActUal Est imat._ e Estmat E stimate t o t Cost

Procurement 
0 0 844700 844700

Funds (current requirements) 
0

Funds (as shown in Ty 1982 
NA NIA

submission) N/A N/A N/A

Requirement initiated in IY 1983 subission.

UNCLASSIFIED
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Program Element: # 1.28.17.A Title: Mobile Command Centers
DOD Mission Area: 1331 - Strategic Command Budget Activity: 03 - Strategic Programs

and Control

F. (U) DETAILED BACKGROUND AND DESCRIPTION: There is a need to develop a survivable Mobile Command Center (MCC) with the
capability to provide in the near term an eiidurant and survivable National Military Command System Command Center structure.
The systems will be capable of world wide nuclear forces execution/termination conventional force direction/reconstruction
and interface with the civil government. These centers must be able to survive a general nuclear war by means other than
hardening. it must also perform at least the minimum essential national command post tasks throughout a prolonged general
war when no other currently existing national command center is available or capable of performing the required tasks.

G. (U) RELATED ACTIVITIES: The Worldwide Military Command Control System (WWMCCS) System Engineer (WSE) Defense
Cimmunications Agent (DCA) has undertaken an experimental program to determine if a system of proliferated mobile vehicles
- a provide a survivable and enduring command, control, and communications capability for the National Military Command
'ystem.

H. (U) WORK PERFORMED BY: TRW Corporation, Fairfax, VA, IBM Corporation, Rosslyn, VA. These contractual efforts have
been under the review of Defense Communications Agency (DCA).

1. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Not Applicable

2. (U) FY 1982 Program: Not Applicable

3. (U) FY 1983 Planned Program: The Army participation in the Mobile Command Center (MCC) program begins this year.
All necessary developmental work will be performed, and the propo;ed system will be ready for full-scale development. The
Army will participate in the testing of the prototype MCC with DCA. Engineering development will begin with the transfer of
design data from DC.' to the Army. These dara will be expanded into requirement and specifications necessary to release con-
tracts for Englneeri ,q Development Models (LDM). These EtIU models will incorporate the addition and deletions resulting
from the design, assembly, and testing of the Advanced Development Models (ADM), associated studies, and operational needs.

4. (U) Hr 1984 Planned Program: Program will consist of design, fabrication, assembly and teat of the EDM model.
Documentation for the Test Program will be prepared and conducted.

UNCLASSIFIED
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Program Element: 1 .28.17.A Title: Mobile Command Centers

DOD Mission Area: 331 - Strategic Command Budget Activity: 3 - Strategic Programs

and Control

5. (U) Program to Completion: EDIM model test evaluation will be performed in FY 1985. Concurrent with this
evaluation the Documentation for Operational Systems Development will be prepared. Initial Operational Capability is sched-

uled for FY 1985. Contract award anticipated for occupational concepts.

UNCLASSIFIED
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FY 1983 ROTE CONGRFSSIONAL DESCRIPTIVE SUMMARY

Program Element: 1.28.21.A Title: CLASSIFIED PROGRAM
DOD Mission Area* T- Strategic Command Budget Activity: #3 - Strategic Programs

and Control

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 0 0 0 CLASSIFIED CLASSIFIED
QUANTITIES CLASSIFIED

D338 CLASSIFIED PROGRAM 0 0 0 CLASSIFIED CLASSIFIED

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Program content is SECRET/No Foreign Dissemination, precluding ,0
ther description in this summary. Classification authority and access are controlled by the Deputy Chief of Staff fc,
Research, Development, and Acquisition, Department of the Army.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: RDTE effort.

11-9
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Program Element: 1.28.21.A Title: CLASSIFIED PROGRAM

DOD Mission Area: #331 - Strategic Command Budget Activity: #3 - Strategic Programs
and Control

D. COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 0 0 CLASSIFIED CLASSIFIED

Funds (as shown in FY 1982

submission) Not Shown Not Shown

E. (U) OTHER APPROPRIATION FUNDS: None

11-10
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UNCLASSIFIED

Program Element: 1.28.21.A Title: CLASSIFIED PROGRAM4

DOD Mission Area; 0331 - Strategic Command Budget Activity: -13 - Strategic Programs

and Control

F. (U) DETAILED BACKGROUND AND DESCRIPTION: See paragraph B above.

G. (U) RELATED ACTIVITIES: See paragraph B above.

H. (U) WORK PERFORMED BY: Both In-house and under contracts.

1. (U) PROGRAM ACCOMPLISHMENTS AND FUJTURE PROGRAM4S: Details may be provided upon request.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAl. DESCRIPTIVE SUMMARY 2

Program Element: #6.33.04.A Title: Ballistic Missile Defense Advanced Technology Program
DOD Mission Area: 121 - Ballistic Missile Defense Budget Activity: I- Strategic Programs

A. (U) RESOURCES (PROJECT LISTINC): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 123222 126494 143243 151464 Continuing N/A

D215 BMD Advanced Technology 123222 126494 143243 151464 Continuing N/A

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Ballistic Missile Defense (BHD) Advanced Technology Program is a
broadly based rsearch and development effort designed to exploit new and emerging technologies--seeking improved
cost-effective methods to perform 8D. The US is faced with a growing Soviet ballistic missile threat and must continue to
advance and develop the technologies required to provide options to counter this threat. The program is essential to assure
that persistent Soviet BMD efforts do not further erode the level of national BM1D capability that the US has maintained since
the 1972 ABM Treaty was entered into force.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: The BD Advanced Technology Program will ontinue to maintain the pace of BMD
advanced development, aggressively searching for and exploiting innovative concept and guarding against technological sur-
prise. The FY83 program objectives are to develop the technoloy fur exoatmonl'lu'r' 8MD options, to provide selected tech-
nology for endoatmospheric BM, to assist in improving strategic offense force survivahllity and formulating foreign threat
assessment, and to maintain a strong BMD technology base activity to develop n,w l'; cpahility. Emphasis will be placed on
demonstrating exoatmospheric defense capabilities, resolving critical Issues in turnilnn nonnuclear kill technology, and con-
tinuing advanced technclogy efforts on radar technology, sensor technology, uniq.e dtsrimination techniques, advanced data
processing techniques, advanced interceptor missiles, and advanced HD construct atulv ;s.

11-12
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Program Element: 06.33.O4.A Title: Ballistic Missile Defense Advanced Technology Program
DOD Mission Area: #121 - Ballistic Missile Defense Budget Activity: #3 - Strategic Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Designating Optical Tracker Flight 6 4th Quarter FY 1983 None Shown
Millimeter Wave Instrumentation 4th Quarter FY 1983 None Shown

Radar FOC
Forward Acquisition System Subsystem 2nd Quarter FY 1983 None Shown

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 123222 126494 143243 Continuing N/A
Funds (as shown in FY 1982
submission) 123222 126883 146623 Continuing N/A

The decrease in FY82 and FY83 reflects the application of revised Inflation indices.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable

UNCLASSIFIED
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Program Element: 16.33.04.A Title: Ballistic Missile Defense Advanced Technology Program
DO D Mission Area: 12 -Ballistic Missile Defense Budget Activity: J3 - Strategic Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The major objectives of the BHD Advanced Technology Program are to maintain US
leadershlp -_I-B technology, prevent technological surprise, support strategic offensive deterrent forces, and support
intelligence assessments. The BND Advanced Technology Program has, In recent years, placed Increasing emphasis upon exoat-

mosplerlc Intercept technologies and upon the technological upgrades of state-of-the-art terminal defense systems, to include
nonnnclear kill Interceptors and distributed defense components. Major technology accomplishments have included significant
advances in the fields of Bl sensors, dIscrJmIlnat ion techniques, data processing hardware and software for BMD applIcations,
and advanced endoatmospheric and exoatmospheric Interceptors. Long wave infrared (LWIR) optical sensor technology has been
developed allowing long-range target acquisition, discrimination, and tracking from missile-borne sensors. Nonnuclear homing
and kill vehicle technology has been developed and ground tested. Solid state radar techniques have been developed which
allow for smaller and less expensive radars for terminal defense. Considerable progress has been achieved in directed energy
weapon phenomenology. High-energy kill mechanisms have been successfully demonstrated using simulated ICBM components. The
program will continue to address key issues and expand BMD capabilities in the exoatmospheric defenses, pressing toward der-
onstrations of exoatmospheric systems and exploitation of potential space-based defense concepts. Terminal defense technol-
ogy advancement will pursue optical airborne adjuncts, nonnuclear kill constructs, and development of low-cost, rapidly
manufacturable, rapidly deployable interceptors to achieve nonnuclear defense of point targets.

G. (U) RELATED ACTIVITIES: The BMD Advanced Technology Program is fully coordinated with related programs being sponsored
by other Army, other DOD, and other Government agencies. Included are the Army Mliterials and Mechanics Research Center (PE
6.1i.02.A), Air Force Intelligence Gathering (PE 3.10.15.f), Air Force Deep Space Satellite Surveillance (PE 6.34.28.F), Air
Force Advanced Strategic Missile Systems program (PE 6.33.11.F), and Defense Advance Research Projects Agency (PE 6.27.07.1;
PE 6.11.0l.E; PE 6.23.0.E). Every effort is made to prevent dtplication of effort through automated literature searches.

coordination meetings, memorandums of agreement, etc.

H. (U) WORK PERFORED BY: The five major contractors are: Massachusetts Institte of Technology, Lincoln Laboratory,

Lexington, MA; The Boeing Company, Seattle, WA; McDonnell Douglas Corporation, Huntington Beach, CA; Hughes Aircraft Company,
Fullerton, CA; and Honeywell, Inc., Clearwater, FL. There will he approximately 10( additional contractors and other
Government agencies for an additional value of $83 million. Thet developing organization responsible for the Program is the
Ballistic Missile Defense Advanced Technology Center, Huntsville, Al..

I. (U) PROGRAM ACCOMPLISIHIENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: Major technolopy accomplishments have included the development of small

netted radars, Improved interceptor missiles, new discrimination techniques, and the adaptation of large, high-powered

11-14
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Program Element: 06.33.04.A Title: Ballistic Missile Defense Advanced Technology Program
DOD Mission Area: 12 - Ballstic Missile Defense Budget Activity: f3 - Strategic Programs

commercial data processors for BMD use. A modular missile-borne computer was designed that is capable of performing a
multiplicity of data processing functions on board the interceptor missile. The Designated Optical Tracker (DOT) flight test
program was initiated to verify LWIR sensor performance in a realistic BMD environment; four successful flight tests have
been conducted. A technology base development was initiated to provide the potential for using nonnuclear kill devices in
endoatmospheric defense systems. Sled teats related to the development of fuze and warhead subsystems for the endoatmos-
pheric nonnuclear kill program have been initiated. High-technology engagement constructs for the exoatmospheric regime were
synthesized based upon flight-tested optical sensors, direct Impact kill guidance and control technology, and miniaturized
data processing technology. The design of subsystem
has been Initiated. The Forward Acquisition System (FAS) integrated ground test program was initiated to resorive technologi-
cal issues associated with early warning and attack assessment for BMD systems. Hardware procurements for the PAS integrated
ground tests have been initiated. Requirements definition techniques for a distributed data processing system design for BMD
have been developed. The development of an advanced distributed data processing testbed has been initiated. A program was
initiated to define dynamically reconfigurable computer architecture. The installation for the COBRA JUDY shipborne dLta
collection radar was completed. The Optical Aircraft Measurement Program has been initiated. The assessment of directed
energy weapon technology for BMB applications was initiated, and utility analyses of space-based lasers in a BMD role have
been conducted in support of the DOD space-based laser studies.

2. FY 1982-FY 1984 Planned Program: The BMD Advanced Technology efforts will include research and hardware pur-
chases in the areas of advanced sensors, unique discrimination techniques, advanced data processing networks and software,
advanced endoatmospheric and exoatmospheric interceptors, and BMD construct analyses. The radar technology will include Full
Operational Capability of a Millimeter Wave Instrumentation Radar at the Kwajalein Missile Range. The Optics Program will
provide for the testing of a thousand-element, hardened optical array; development of a laser vulnerability prediction model;
and three Designating Optical Tracker (DOT) flights. The Discrimination Technology Program will include Initial Operation of
the COBRA JUDY shipborne data-gathering radar, procurement of aircraft and continued design and fabrication of the sensor for
the Optical Aircraft Measurements Program (OAMP), and continued

Data processing technology will include demonstration of a dynamically reconfigurable
architecture, demonstration of a residue processor prototype, and demonstration of realtime processor and memory allocation
under decentralized control. The Interceptor Technology Program will complete the design review for test hardware for an
improved direct impact kill vehicle prototype, initiate fabrication of millimeter wave fuze components, and complete
proof-of-principle tests for an advanced programable autopilot. Analytical simulations, procurement, and pretesting of "om-
ponents for the Forward Acquisition System integrated ground test program will continue. Technology assessment and integra-
tion programs will he continued.
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UNCLASSIFIED

Program Element: 06.33.04.A TitIe: Ballistic Missile Defense Advanced Technology Program
DOD Mission Areaa -Tft Ballistic Missile Defense Bud4et Activity: 13 - Strategic Programs

3. (U) Program to Completion: This is a continuing program.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.33.08.A Title: Ballistic Missile Defense Systems Technology Program
DOD Mission Area. i121-Ballistic Missile Defense Budget Activity: 13 - Strategic Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 143410 335615 727311 659465 Continuing Not Applicable

BMD Sybtems Technology
Program 143410 335615 727311 659465 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Thit Ballistic Missile Defense (BMD) program is the nation's only
program devoted to developing an active defense against attack by intercontinental ballistic missiles (ICBM's). It Is
through the Systems Technology Program (STP) that the BMD program provides the capability to develop and deploy strategic
defensive systems in a responsive timeframe. The STP intepratvs advances in technology into BMD system concepts and then
validates the key issues through simulations and laboratory and field tests. The program is essential to assure the timely
availability of BMD options to counter the growing Soviet ballistic missile threat to the US.

C. BASIS FOR FY 1983 RDTE REQUEST: The BD Systems Technology Program will continue the definition, development, and
validation of END system concepts which can cost-effectively counter the growing Soviet ballistic missile threat. System
concepts to be emphasized in the FY 1983 program include the Low Altiroide Defense (LoAD) system, exoatmospheric defense, and
layered defense. Primary emphasis will be on the LoAD system with accelerated development continuing in order to support
the option for a 1q84 LoAD deployment decision to defend silo-based ICBM's. Resolution of key system and technology issues
associated with exatmospheric defense and layered defense will continue, with an objective to provide outyear options for a
development decision. The Iloming Overlay Experiment (HOE) will be completed in FY 1983, with the execution of the last two
of four planned flight tests. Effort will continue on the definition and refinement of BD systems for the 1990's with
emphasis on the development of system characteristics for ICBM defense and high-value target defense.
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Program Element: 06.33.08.A Title: Ballistic Missile Defense Systems Technology Program )
DOD Mission Area: 121 - Ballistic Missile Defense Budget A(tivity: 13 - Strategic Programs

Current Milestone Dates

Mator Milestones Milestone Dates Shown in FY 1982 Submission

1st Homing Overlay Experiment

Completion of Low Altitude
Defense (LoAD) Prototype

Demonstration NA

LoAD System Design Review September 1982 NA

Completion of LoAD System
Validation NA

D. (u) COMPARISON WITH FY 1982 RDTE REQUEST: (S in thousands)

Total )
Additional Estimated

FY 1981 Fy 1q82 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 143410 335615 727311 Continuing Not Applicable

Funds (as shown in FY 1982

submission) 181038 301685 263143 Continuing Not Applicable

-The program reflects a $37.628 million decrease In FY 1981 based on reduction of $3q million from funding guidance for LoAD

enhancement and inflation increase totaling $1.372 million. The program reflects $33.930 million increase in FY 1982 based
on a $52 million request for LoAD acceleration. FY 1983 propram reflects a $467.567 million increase for LoAD acceleration

to insure the availability of a rapidly deployable BMD system that will support the option for a deployment in 1984.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable.
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UNCLASSIFIED
•'rogram Element: 06.33.08.A Title: Ballistic Missile Defense Systems Technology Program
DOD Mission Area: 0121 - Ballistic Missile Defense Budget Activity: #3 - Strategic Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The principal objective of the BMD Systems Technology Program (STP) is to
retain a posture from which cost-effective and state-of-the-art BMD systems can be rapidly developed and deployed. This
objective is achieved by formulating evolutionary BHD system concepts which are based on both proven capability and new
technology, and by validating these system concepts through high-fidelity simulations and laboratory and field tests. In
recent years, the STP has greatly extended BND systems capability across the board, to include resolution of major critical
issues associated with terminal defense systes, initiation of field tests to resolve key technology issues associated with
exoatmospheric defense, validation of advanced technology in a systems context, and the definition of innovative BHD system
concepts. A major accomplishment has been the definition of the LoAD system and the formulatiou of a program to accomplish
its technical validation. Under the Administration's strategic forces modernization plan, LoAD is being pursued as an
option to provide long-term survivability of the US land-based ICBM forces, and the LoAD development program is being
accelerated to support the option for a deployment decision in 1984. Systems engineering, detailed design, and component
development and testing will continue on the LoA) subsystems. The exoatmospheric defense system concept is another
high-thrust systems effort within STP. The exoatmosphertc defense system involves long-range interceptors which employ mul-
tiple optically homing, nonnuclear kill vehicles.' Exoatmospheric BND has been synthesized into a system (layered defense)
that provides cost-effective defense of fixed sites against large threats. The STP will continue to validate the technology
•sociated with exoatmospheric defense In order to provide robust BD options to counter the large threat levels projected
r the early 1990's. In FY 1983. the Homing Overlay experiment (HOE) program, which will demonstrate exoatmospheric opti-

cal homing and nonnuc.ear kill, will conduct the last two of four planned flight tests.

G. (U) RELATED ACTIVITIES: The BMD Systems Technology Program is fully coordinated with related programs being sponsored
by other Army, other DOD, and other Government agencies. Included are the Army Materials and Mechanics Research Center (PE
6.11.02.A), Army Missile Intelligence Agency, and Air Force Advan wcI Strategic Missile Systems program (PE 6.33.22.F).
Every effoit is made to prevent duplication of ffort through atitosmted literature searches, coordination meetings, memoran-
dums of agreement, etc.

H. (U) WORK PERFORMED BY: Major contractors inlude: McDoonnll Dotiglas Astronautics Company, Huntington Beach, CA;
Lockheed Misslle and Space Co., Sunnyvale, CA; 'r,ledyne Browu Eigi.ering Co., Inc., Huntsville, AL; Raytheon Company,
Wayland, MA; Martin Mprietta Aerospace Corporation, Orlando, Ff.; Kanan Scienc,'s Corp., Colorado Springs, CO; and General
Electric Co., Syracuse, NY. Supporting government agencies includtl: Army Materials and Mechanics Research Center,
Watertown, MA; US Army Missile Command, Huntsvill,, AL; Picati,,y A,. eual , Dover, N.I. The developing organization responsi-
ble for the program is the Ballist ic Missile Dfeoose Systems Crin,;clu . Huntsville, AL.

UNCLASSIFIED
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Program Element: 16.33.08.A Title: Ballistic Missile Defense Systems Techoology Program

DOD Mission Area: #121 - Ballist' Missile Defense Rudget Activity: #3 - Strategic Programs

I. (U) PROGRAM ACCOMPI.ISSMENTS AND FUTURE PROCRAMS:

I. (U) FY 1981 and Prior Accomplishments: By Congressional dfirection, the Site Defense program was reoricnted in 1975
from prototype demoitration to system technology advancement. The new program was designated the BMD Systems Technology
Program (STP) with a mission to develop technological solutions to key system iqses and to investigate BMN) systems capable
of defending a wide variety of US strategic targets, with primary t-nphasis on defense of land-based ICBM's. The STP contin-
ued limited design and development of Site Defense hardware/softwave,, installed thte Site Defense radar and a commercial data
processor at the Kwalalein Missile Range (KHR), and conducted a srics of f,,ll-scale technology validation tests at the KMR
which were completed In FY 1980. These validation tests were highly soccessful and demonstrated solutions to major critical
issues associated with terminal defense, to include bulk filtering, discrimination, realtime software, and operation from
dormancy. During this period, the LoAD system was .-fined, a contractor development team was selected, and a prototype dem-
onstration (PPD) program was initiated to technically validate the system. System design was initiated and is continuing on
the major LoAD subsystems (interceptor, radar, and data processor). Although the I'P' program was structnred for the
development of a generic LoAD system, the LoAD design was driven largely by compatibility requirements with deceptively
based HX. With cancellation of the multiple protective shelter (MPS) basing scheme for MX, the LoAD system Is being reopti-
mized to defend fixed, nondeceptive-based ICMB's. The Homing Overla) Experiment (PiE) was initiated in FY 1978 with the
objective to demonstrate exoatmospheric optical homing and nonnncleat kill in a full-.,cale flight test environment. A
series of four FlOE flight tests will be conducted at Kwalalein Missile Range (KHR). the HOE preliminary design review was
condected In FY 1980. In FY 1981, the HOE critical design review wias conducted, the first complete intercepter ground test
was "ompleted, the flight-one intercepter flight test hardware procurement was initialed, advanced data processing hardware
configuration experiments were continued, fabrication and assembly of flight-one ground support equipment were completed,
and construction of facilities at KMR was completed. Also in FY 1981, an X-band Signature Measurement Radar was Installed
at the KHR and is stccessfully collecting data on ICBM targets of opportunity. This is the first step in accumulating an
X-band data base for use in current and future RMD radar designs. Studies were continued on the examination of potential
BMD systems for the 1990's, with an objective to establish BMD system characteristIcs for defending ICBM's and other

high-value targets.

2. -"Y 1982-FY 1984 Program: The LoAD System concept will be optimized for defense of silo-based ICBM's, and
system design will be accelerated to support the option for a deployment decision In 1984. The LoAD system design review
will he conducted in September 1982. Detailed design and component development and testing will be accomplished on major
LoAD subsystems, to include the radar; data processor; lntercep' -r; transporter; command, control, and communications; and
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Program Element: 16.33.08.A Title: Ballistic Missile Defense Systems Technology Program
DOD Mission Area: #121 - Ballistic Missile Defense Budpet Aciit: 1 - StrategicProyrams

physical site security. Critical engineering data needed to -ipport LoAD Imig-leadtime topvrational requirements Stich as
manpower acquisition, testing, training, aud liogistics support willI be develope.d. on the WE~i programa, design verification
testing will be completed on all hardware components, and syst.-m intepration testing. will be completed on the ground support
unit. In addition, fabrication, assembly, and test of the 1101- pr(ogram Intereptors will he completed, and all four flight
tests will be conducted over FY 1982-1983, with the first test sclieduled for Co~ncept refinement, system design
studies, and resolution of key issues associated with exciatmsphetic defense will continue, In order to maintain ontyear
options for a development decision. The definition of BMD %y!;tiem, for the 1

9
90t's will continue with particilir emphasis on

the development of system characteristics for lCKii defense and high-value target defense.

3. (1j) Program to Completion: This Is a continuing propram.



FY 1983 RDTE CONGRESSIONAl. DESCRIPTIVE SUMMARY

Program Element: #?.37.24.A Title: Heavy Antitank/Assault Weapon System (TOW)
DOD Mission Area: #211 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 22731 6569 1981 1967 0 205527

QUANTITIES

D336 Heavy Antitank/Assault
Weapon System (TOW) 22731 6569 1982 1967 0 205527

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The TOW (tube-launched, optically tracked, wire-guided) Is a
long-range antitank/assault guided missile weapon system. 1he missile is automatically tracked and command guided to the
gunner's line of sight. TOW is needed to provide the Army iad ZirJnv Corps a long-range (3750 meters) antiarmor capability.

The 1OW complements the other antiarmor weapovi systems; i..., t inks, DRAGON, and LAW, to provide the Army and Marine Corps
an in-depth capability to defeat enemy armor forces. Without trl TOW, the infantry and mechanized forces will not have a
long-range antiarmor capability. Improvements are currently in process to improve the performance of TOW against advanced
enemy armor.

C. (U) BASIS FOR FY 1983 RDTE REQUEST:

I. (U) Begin RIYTE effort to develop soitware to integrate TOW Test Measurement and Diagnostic Equipment (THDE) with
the Electronic Quality Assurance lest Equipment (EQUATE).

11-23
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Program Element: #2.37.24.A Title: Heavy Antitanl'/Assault Weapon System (TOW)

DOD Mission Area: *211 - Direct Fire Combat Budget Activity: 4 - Tactical Programs

2. The $205.5 million includes all Research and Developtnent (R&D) costs from the TOW program inception. Current
R&D improvements will prolong the life of TOW through the mid-90' ohen a third-gereration weapon system is scheduled to
replace it.

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission

5" Improved Warhead IOC 3Q1 3Q81
6" Warhead IOC
Electro-Optical Countermeasure

Hardening IOC

Change of milestone dates for 6" warhead IOC and eletro-optical countermeasures hardening IOC from to resul-

ted from revised estimates of time required to procure production lead materials. Revised IOC's remain within originally
desired tLimeframe of

D. (U) COMPARISON WITH FY 1982 ROTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 19P1 iY 1982 FY 1983 To Completion Cost

ROTE
Funds (current requirements) 22731 f '69 1981 1967 2U5527

Funds (as shown in FY82
submission) 20735 6,815 0 0 199976

Increase of $1996 thousand in FY81 funding levl I :1 result ol ruprograming to complete the Development and Operational
Testing of TOW-2. The funding decrease of $19 thi..:,id in FYF? is a result of the' am-nded budget request and the applt-
cation of revised inflation and civilian pay pricing indices. Th, lundin g Incr-r's o, $1981 thousand in FYP3 is a result of
new effort to develop software to Integrate lOW 111)& with nw ;IA'1 1 system. 1hi funding increase of $19(7 thousand will
coup'ete development of software to integrate IOW "lNIE wilh. t'. I , A11. syst.m.
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UNCLASSIFIED

Program Element: #2.37.24.A Title: Heavy Antitank/Assault Weapon System (TOW)

DOD Mission Area: #211 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total

FY 1981 FY 19V2 FY 1983 FY 1984 Additional Estimated
Artual Estima.te Estimate Estimate To Completion Cost

Missile Procurement, Army (MIPA)
Funds (current requirements) 84999 97100 145200 223900 513300 1985899

Funds (as shown In FY82
submission) 80000 96600 100100 - TBD TBD

Quantities (current requirements) 12000 12000 12000 18000 37510 224578
Quantities (as shown In FY82

submission) 12000 12000 12000 - TBD TBD

Increase of $4999 thousand in the F"81 iunding level'is a result of reprograming within the program element to achieve

desired production of TOW missiles. The funding increase of $500 thousand In FY82 Is a result of the amended budget request

and the application of revised inflation and civilian pay pricing indices. The funding increase of $45100 thousand in FY83

Is a result of POM o budget adjustments and the application of revised inflation and civilian pay pricing indices. The

above data lists the new procurement program for I-TOW (Improved 5" warhead) and TOW-2 (6" warhead and guidance hardening).
Not included Is the funding program to retrofit the current inventory of missiles to the I-TOW and TOW-2 configurations and

to retrofit launchers to TOW-2 configuration.- The retrofit programs are shown below:

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Modifications
Funds (current requirements) 99601 124300 58400 66100 17400 399501
Funds (as shown in FY82
submission) 104600 107500 58900 - TBD TBD

UPCLASSIFIED
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UNCLASSIrIEO

Program Element: #2.37.24.A Title: heavy Antitank/Assault Weapon System (TOW)

DOD Hission Area: 0211 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

Total
FY 1981 FY 1982 FY 1983 FY 198" Additional Estimated

Actufl Estimate Estimate Estima~e To Completion Cost

Missiles

Quantities (current requirements)
1-TOW (improved 5") 18000 0 0 0 0 30940
TOW-2 (6") 0 9490 0 0 0 9490

Quantities (as shown In FY82 submission)
I-TOW (improved 5") 18000 0 0 TBD TBD
TOW-2 (6") 0 9490 9490 - TBD TBD ,

Launchers

Quantities (current requirements) 1005 1852 1427 1750 478 65))
Quantities (as shown in FY82
submission) Not Not Not Not Not Not

Shown Shown Shown Shown Shown Shown

Decrease of $4999 thousand in the FY81 funding level is a result of reprograming within Program Element to achieve desired
production of TOW-2 missiles. The funding increase of $16800 thousand in FY82 is a result of the amended budget request and
the application of revised inflation and civilian pay pricing indices. The funding decrease of $500 thousand In FY83 is a
result of PON to budget adjustments and the application of revised inflation and civilian pay pricing indices. Decrease in
retrofit of 9490 missll.s in FY83 is a result of restructuring within program element to allow for modification of desired
amount of launchers.

UNCLASSIFIED
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Program Element: 02.37.24.A Title: Heavy Antitank/Assault Weapon System (TOW)

DOD Mission Area: 0211 - Direct Fire Cumhit Budget Activity: 04 - Tactical Programs

F. DETAILED BACKGROUND AND DESCRIPTION: he TOW (Tube-launched, Optically tracked, Wire-guided) missile system, a

member of the family of antitank weapons. wais designed to defeat armored vehicles out to ranges of 3,000 meters. TOW pro-

vides a heavy antitank/assault capability for the infantry, airborne infantry, almobile, and mechanized infantry bat-

talions. It is cre -portable and can be employed on the ground or mounted on a variety of military vehicles. The missile

can be fired from heicoptors when the necessary airborne control equipment is provided. The missile is tracked in flight

by an infrared sensor at the launcher and automatically gLided by electronic commands transmitted over a wire link to the

missile. The gunner's task is limited to keeping the crosshairs of the optical sight on the target until missile impact.

G. (U) RELATED ACTIVITIES: The TOW night sight was the pilot program for developing common components for manportable

night vision devices based on imaging Infra-ed technology. Components developed for the TOW night sight are also used in

such systems as the Medium Antitank Assault Wespon (DRAGON) night tracker (Program Element (PE 2.37.2t.A), the Night

Observation Device Long Range (NODLR) (PE 6.47.10.A, Night Vision Devices), and the Ground Laser Locator Designator (GLLD)

(PE 6.43.08.A, Precision Laser Designators). A TOW Cover Artillery Protection (TOWCAP) was completed as a quick fix using a

ballistic blanket to provide protection for TOW crews against artillery fire. A modified Ml13A1 armored personnel carrier

has been fielded to provide a TOW crew with armor protection and tracked vehicle mobility (Improved TOW Vehicle, ITV. N901

PE 6.36.26.A). The 1OW System is also being mounted on the COBRA helicopter (PE 6.42.12.A) and Fighting Vehicle Systems (PE

6.46.16.A and 6.46.29.A.). There Is no unnecessary duplication of effort within the Army or Department of Defense on the

TOW program.

H. (U) WORK PERFORMED BY: The major contractors are Hughes Aircraft Company, Culver City, CA; Emerson Electric Company,

St. Louis, MO; and Texas Instruments Incorporated, Dallas, TX. Army management of the TOW Weapon System is performed by the

TOW Project Manager, US Army Missile Command, iruntsville, Al.
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UNCLASSIED
Program Element: #2.37.24.A Tit I(: Heavy Antitank/Assault Weapon System (TOW)

DOD Mission Area: $211 -Direct Fire Combat Budl~et Ac~tivity: it._ - Tactical Programs

1. (U) PROGRM ACCOMPLISHMENTS AN~D FTURE PROGRAMS:

1. (U) F7i 1981 and Prior Acoplishment The basic weapon system development is completed, 6ad first units were
fielded In 190 optto o h niht sight ED between Texas Instruments (11) and Hughes Aircraft Company was won by
71. The TOWl Manportable Common Thermal Night Sight (MCTNS) entered production in 1979. Nine night sights were fabricated
during Research and Development Acceptance Testing (RDAT) conducted in March 1975. A solid state trick link (SSTL.) elec-
tronic counter-countermeasure (ECCM) development program was completed In FY 1977 to provide TOW with a low susceptibility
to electronic countermeasures (ECM). The SST. pi'gram was terainsted in FY 1977 when It was determined that the SSTL
beacon-tracker data link would not match the performance of the ni,:bt sight (AIN/TAS-4) In penetrating battlefield obscurants
(smoke, dust. etc.). During FY80, the accelerat.,d program to tipprove the warhead lethality by retrofitting both a probe (to
Increase warhead functioning standoff distance) and an iaprovtcd warhead using ant larmor warhead technology developed in the
HELLFIRE and VIPER programs continued. Faircild uos selvctrd to) produce the probes for the TOW missiles. The first im-
proved five-inch Larhead was produced by the lowa A'"UPnItion Plant. The 110W missile achieved IOC in April 1981, within
cost and on schedule. DT/OT 11 for TOWh-2 was -omp'lte'd in July I1'hl and resulted in decisions to type clasrify TIJW-2 as
standard and proceed with production of TOW-2 missiles and] modlification of laun.chers and basic missiles.

2. (U) FY 1982 Ptigram: Finalize RO)TE eff,,rt'. 'n TOW-2 guidance link and EOCM hardware. Produce six-inch warhead
missiles and launcher modification kits; begin r.trofitting vysist hay launchers.

3. (U) FY 1983 Planned Program: Continue retrofitting Inun hers to 1OW-2 configuration and produce new six-inch mis-
slos. Begin ROTE effort for devclopment of TMDE software to hot rface TOW-2 with FAII1ATE. This effort is necessary to
ins ire that TOW ThDE will be compatible with future Army fieid ms,'ntenance support equipment. This is a two-year effort.

4. (U) FY 1984 Planed Program: Continue retrofitting launhers to 7OW-2 configuration and produce new six-inch mis-
siles. Finali~ ROTrE eot Ior TmUE software to interface 14WI-2 maintenance equipment with EQUATE. Begin procurement of
launchers for HI4IWV.

5. (U) Program to Completion: All ground launchers are planned to be modified, and the majority of the missile
inventory will be an improved configuration by retrofit and new production. Program planned for completion in FY86.

UNCLASSIFIED



UNCLASSIFIED

FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 12.37.26.A Title: Advanced Field Artillery Tactical Data System
DOD Mission Area: 9212 - Indirect Fire Support Budget Activity: 14 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title ActtAl Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2129 5958 7224 28446 Continuing Not Applicable
QUANTITIES 4

D322 Advanced Field Artillery 2129 5958 7224 28446 Continuing Not Applicable
Tactical Data System

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Within the broad mission of US Land Forces, which is to defeat the
enemy by combat operations, the fire support mission area specifically encompasses the field artillery functions of pro-
viding continuous and timely target serviciit, -oantrfire, and Interdiction fires to the maneuver forces. The Field
Artillery Tactical Fire Direction (TACFIRE) iiiatmated command and control system greatly increases the effectiveness of our
forces. However, a successor system developme t is rauired to provide the capability to the field artillery to defeat the
threat envisioned for the late 1990's. This new system must provide for improved communications management, distributed
processing capability at remote locations, and Increased system mobility and survivability. The new system will take full
advantage of new hardware technology, such .-; interactive gralphic displays, to substantially ease training and improve oper-
ability. It will incorporate standardized, mudller, less contly and more reliable processors and remote terminals to allow
distribution of currently centralized funct ios, and will provide a reduction In the physical size of the artillery command
and control centers, thereby enhancing survivahility in the tactical field artillery environment.

C. (U) BASIS FOR FY 1983 REQUEST:

1. (U) The system engineering contractor will complete the remote terminal subsystem functional analyses and spe-
cifications. Fabrication of the brassboard models of the Communications Control Subsystem (CCS) will be completed.
Development of system-level software for the testbed tests of the CCS will be completed. The CCS teethed evaluation will be
completed.

UNCLASSIFIED
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Program Element: #2.37.26.A Title: Advanced Field Artillery Tactical Data Sy.tem
DOD Mission Area: *212 - Indirect Fire Support Budget A tivity: *4 - Tactical Programs

2. (U) The R&D costs of each subsystem of the new system are validated engineering estimates based on recent
developments of items of similar compleiity. The developer is confident that the cost estimates are adequate to support the
proposed developments. In-depth cost analysis for each subsystem will be performed during the first year of the design
effort.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Mission Elerent Need
Statement Approved 2Q81 2Q81

In-Process Review (IPR) (CCS) 4Q81 3Q$1
Contract Award 3Q82 4Q81
Development Test (DT)/
Operational Test (OT) II 3(Q86 3Q86
Development Acceptance
In-Process Review (DEVA IPR) 4Q86 4Q86

Initial Operational
Capability (IOC) (CCS) 3Q88 3Q88

Army Systems Acquisition
Review Council I (ASARC)

(Remote Devices) 3Q83 3Q82
Contract Award IQ84 4Q82
DT/OT II 4Q88 3Q87
ASARC III 1Q89 

4
Q87

IOC (Remote Devices) 1091 3Q90

ASARC I (Fire Direction
Center (FDC) Upgrade) 3Q83 3Q82

Contract Award 1Q85 1Q85
DT/OT II 4Q88 3Q88

UNCLASSIFIED
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UNCLASSIFIED

Program Element: #2.37.26.A Title: Advanced Field Artillery Tactical Data System

DOD Mission Area: #212 - Indirect Fire Support Budget Activity: #4 - Tactical Programs

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission

ASARC III (FDC Production
Decision) 1Q89 4Q88
IOC (FDC Upgrade) 1Q91 3Q90

(U) The Communicat.on Control Subsystem In-Process Review and Contract Award were delayed because of late approval of tfe
requirements document and late preparation of the development plan. The test and Initial Operational Capability (IOC) dates

will still be met. The decision points, tisting, and IOC cf the renote devices and fire direction center have been aligned

due to their interdependence. The Army Systems Acquisition Review Council I (ASARC) was delayed one year due to a reduction
in funds available in FY 1983.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 2129 5958 7224 Continuing Not ApplicaLle
Funds (as shown in FY 1982

submission) 3529 5976 12165 Continuing Not Applicable

(U) The FY 1981 funds were reduced through a reprograming action due to the late approval of the Mission Element Need

Statement and late award to the Integration, lnteroperability, and Configuration Control contract. The FY 1982 fund reduc-

tion is a result of inflation adJustments. The FY 1983 funds were reduced to fund higher priority programs during the FY
1983 budget process.
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E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Coat

Other Procurement, Army:
Funds (current requirements) - - - - 763000 763000 I_
Funds (as shown in FY 1982
submission) - - - - 763000 763000

Quantities (current requirements) - - - - 139 139 l/
Quantities (as shown In FY 1982
submiqsaino) - - - - 139 139

Military Construction, Army
Funds (current requirements) - - - - 3400 3400 2/
Funds (as shown in FY 1982
submission) - - - - 3100 3100

1/ (U) The current quantity and costs reflect replacement of TACtIRE with the new system for the total Active Force. A
decision on fielding the new system to the reserves Is deferred to a later date.

2/ (U) The Military Construction, Army funds shown cover a requirement for construction of a secure climatized vault for
classified disks/tapes, etc., as well as construction of laboratory space for 90 additional personnel. The space and vault
are necessary for the Field Artillery Tactical Data System Software Support Group at Ft. Sill, OK. The Increase is due to
inflation.
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F. (U) DETAILED BACKGROUND AND DESCRIPTION: The Army io fielding the autoasted Tactical Fire Direction System (TACFIRE)
to provide _accurate, responaive, effective utilization of US Artillery which is numerically inferior to that of our
potential adversary. The user has identified a requirement for a replacement system for the 1990's that must incorporate
three specific Improvements, all of which are supportable with technology projected to be available In the near term. In
order of priority, these requirements are: (1) better communications management, (2) the availability of data processing
capability at remote locations, and (3) a reduction in the size and weight of the Fire Direction Canter (FDC) subsystem.
This program Is to field a new system to replace TACFIRE, meeting all the new user requirements. The new system will employ
a front end communications processor which will handle a variety of communications message structures, speeds, modulation
types, error correction coding, security, and communications media; i.e., radio, wire line, switched system end dedicated
data systems such as the Position Locating and Reporting System/Joint Tactical Information Distribution System Hybrid.
Current microprocessor technology will allow placing these parameters under software control, thus providing fielded opera-
tional flexibility to efficiently match all emerging communications and sensor systems. The techniques and characteristics
required to significantly enhance artillery tactical communications net management must be finalized and demonstrated prior
to completing the balance of the system design. Since this subsystem must therefore be developed early, it is possible to
utilize this part of the new system to Improve the current TACFIRE's tactical communications net management capabilities
until the successo: system can be fully fielded. The user's requirement for data processing at remote locations will be
accommodated with the continuing technological advances In the areas of processors and displays, resulting In significant
Improvements in size, cost, and reliability. In order to further reduce system cost and logistics, the new standard
military computer family processor and memory now under development will be used for the intelligent remotes and the Fire
Direction Centers. These new remote subsystems will increase overall system survivability by physically distributing the
data base and proce~sing locations, and Improve system responsiveness by providing the necessary processing capability to
the Fire Support Ofticer (FSO) who must support the maneuver force commander. Interactive graphics will be used throughout
the new system to alleviate operation and training shortcomings of the current system. Finally, improved reliability, rug-
gedness, and reduced size of new support subsystems should make it possible to configure the new FDC's Into vehicles common
to the supported forces. W~hen completed, the replacement system will be entirely new, utilizing proven applications soft-
ware evolved from the current TACFIRE system. The modification and recoding of the current and ongoing software
enhancements of the TACTIRE application software will be accomplished by the existing TACFIRE post-deployment software sup-
port group. All contracts for subsystem hardware will be awarded competitively. Fully competitive production procurement
data packages will be procured for each subsystem.
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G. (U) RELATED ACTIVITIES: The following provides information on current US and foreign development efforts which may be
applicable to this program:

1. (U) A standard, 32-bit militarized computer is being developed in Program EI-ment (PE) 6.27.46.A, Tactical ADP
Technology, Project A094QO, Military Computer Family, and PE 6.37.23.A, Command and Control, Project D186, Military Computer
Fao ly. This computer is scheduled to enter production in FY86 and, if available, will be used as the processor for the new
sysem. Since no central processing unit will he developed under this PE, duplication of effort cannot occur.

2. (U) A Department of Defense standardized software language, Ada, is being developed in Program Element 6.37.23.A,
Command and Control, Project D185, Military Software Standardization. Ada will be used in all software programing.

3. (U) The Marine Corps is developing the Marine Integrated Fire and Air Support System (MIFASS). Because of differ-
ences in doctrine and operational procedures, the total Marine Corps System is not expected to satisfy Army requirements.
Components of MIFASS will be evaluated by the Army, however, to determine whether these components can be adapted to meet
the new system needs. Duplication will be avoided through close liaison between offices, through letters, visits, and ana-
lysis of technology and hardware as it is developed.

4. (U) Both the United Kingdom and Germany are developing systems which approximate the current functions of TACFIRE.
Although doctrinal differences may result in the selection/development, by these countries, of equipment the, is unsuitable
for US Army needs, subsystems of these systems will he evaluated for potential tire. Duplication will be avol, -d by frequent
visits between offices, and analysis of technology and hardware as it is developed.

H. (U) WORK PERFORMED BY: The system design and support conrract was awarded to Calculon Corporation In September 1981. It
is planned to competitively award separate contracts for the development of each of the" subsystems and for verification and
validation. The in-house developing agency is the US Army Commtnications Electronics Command (CECOM), Ft Monouth, NJ.

I. (U) PROGRAM ACCOMPLSIMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: The Advanced Fil(d Artillery Tictfcl Data System program began in FY81. A
systems engineering contract was awarded to analyze the user's needs, develop ;tiporfiog rationale for required functional
and material changes to meet those needs, and define subsystem electrical and software interface requirements. The

UNCLASSIFIED
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contractor will prepare technical documentatio-i for individLal subsystems, starting with the subsystem for communicatios

control.

2. (U) FY 1982 Program: The systems contractor will continue to analyze user needs, concentrating on the detailed
functional characteristics of new intelligent terninals to improve system responsiveness to the commander's needs. The com-
munication control subsystem contractor will b,-gin assembly of a brassboard model to be incorporated in testbed tests
planned for mid-FY83. System software modifications will be initiated to provide a user teetbed evaluation. A contract
will be awarded for a software verification and validation effort.

3. (U) FY 1983 Planned Program: Fabrication of the brassboard models of the Communication Control Subsystem (CCS) and
development of the system-level software for the testbed will he completed. The CCS tetbed will be conducted, and the
results analyzed. Engineering design specifications for the engineering development models of the CCS will be completed.
The system engineering contractor will complete the remote terminal subsystem functional analyses and specifications, and
conduct a preliminary evaluation of software system design. Action will be initiated to procure Military Computer Family
processors for use in the remote subsystem software development. Design requirements for the Fire Direction Center subsys-
tem will be initiated based on cost/performance/risk trade-off analysis and a continuing assessment of available and projec-
ted near-term technology.

4. (U) FY 1984 Planned Program: The CCS will enter Engineering Development. The contract for the Fire Support
Officer device and FIST Team Chief Remote Intelligent Terminals will be awarded. The TACFIRE application software conver-
sion to the standard DOD programing Language (Ada) for AFATDS will be Initiated. The Fire Direction Center (FDC) subsystem
requirements will be completed, and procurement action for an FY85 development start will be initiated.

5. (U) Program to Completion: The systems contractor will continue to define the details of the functional and mate-
rial improvements to be made to the advanced system to allow it to be fully responsive to the user's projected needs Into
the 21st century. Lh of the improvements will be thoroughly tested with the user at Ft Sill in a testbed of operational
and brassboard hardware and software. The user will be given the opportunity for hands-on examination of the improvements
prior to design finalization and subsequent formal tests. Additionally, selected subsystems will be evaluated in the inter-
operability testbed for aitonmated systems at Ft Hood. The CCS is planned to be fielded in FY 198S. The remote devices and
FDCa will be fielded in FY 1991.
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Program Element: 02.37.30.A Tte: CHAPARRAL.
O, Mission Area: #222 - Ground-Based Antiair and Ludget Activity: .. actical Proi~ u-s

lactical Missile Defense

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

total

Project FY 1961 FY 1962 FY 1983 IY 1'1-4 Additional Estimated
Number Title Actual Estimate Istimate I ;ti " toCo.pletion Cot

T FOR PROGRAM ELEMENT 22908 19616 26381 -. 279 212066

lJANI I1ES
Fire Units 5
Missiles 72 235

D697 ChAPARRAL 22906 19616 26381 24516 12250 19632(,

h. BRIEF DESCRIPTION OF ELEMENT AN;D MISSION hLED: This program provides for the development of mission, weapon system
and ground support equipment improvements for thL CIAFPARRAL weapon system. CHAPARRAL Is a short-range air defense (SHORAJ),
surface-to-air missile system. it is a highly mobile self-propelled system. lhe missile is lightueight supersonic, passive
infrared homing, fire-and-forget. CHAPARRAL Is effective against all types of aircraft at low altitude; however, operation

is limited to clear-day conditions by the need for visual target acquisition and identification by the gunner. The system
has been operationally deployed since 1969, and it is the only SIORAD missile bystem In the field. It provides air defense
for infantry, mechanized infantry and armor divisions and for theater/corps rear areas. CIHAPARRAL will be retained in the

Army's active inventory through the 1990's. To enable CIAPARRAL to meet the postulated threat through the 1990's, critical
system Improvements which include the capability to engage targets at night and to engage targets

are required.

C. BASIS FOR FY 1983 RE/'E _EL UESl: Funds are requested to continue the developmaent of an improved Rosette Scan Seeker
(RSS) guidance section for the CIAPARAL missile, initiate development of a Nuclear, Biological, and Chemical (NBC)

Collective Protection System for the crew and initiate development of a Weapon Display Unit (WDU). The improved, RSS
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Program Element: #2.37.3Ui.A I it 1-- CHAPARRAL

DODl Mission Area: #222 - Ground-Based Autiiair and hidget Activity: #4 -Tactical Programs
Tactical Missile Detns..,

Missile will enable CHkAPARRAL to operate against the
The 'Weapon Display Unit (U) w~ill provide the gunner target alertting and uitnj information from tbe forvard area SIIORAD
command and control system.

Current Milestone Date-s
Major Milestones Hilustone bates Sboun in) l' 1112 Submiss.ion

CUAI'ARVL RIAT Program February 1965 February 1965
Initis ed

Initial Operational Novembc-r 1969 Nuvembe r 1969
Capability

System 'lype Classified Novembe-r 1970 hovembe.r 1910
Improved CHAPARRAL. Novembur 1974 November 1974

Missile (less
smokeless motor)
'lype classified
standard

Initiated Identification, July 1915 July 1915
Friend or Feoe (Vpt)
Development

Initiated Smokeless tiotor November 19Th November 1975
Development

1FF Approved for Septembe-r 1977 September 1977
Product ion

Smokeless Motor Approved Nat At 39b0 March 19BO
for Production

Initial operational l(jlY1979 lQFY19
7

9
Capability (IOC)
for Improved ChAI'ARKAL
Hissile (less Smokeless



Program Lleme.t #2. .t/).A lIt Ile: CIIAIARAL
DOL Mission Area 022 - Uround-Based Antlair and Budget Activity: #4 - Tactical Programs

la,-lical hissile Defense

HIot,) )

Current Milestone Dates
Itajor Milestones Milestone Dates Shown in FY 1982 Submission
Initial oputational Capability

(IOC) Smokeless botor 1QFYI9h2 IQFY1982
i0C Identification Friend 2(4FY1981 2qFY1961

or ioe (IFF)
10C Forward Looking 2(4FY1983 2QFY1983

Infrared (KL1R)

Subyst em
Initial Operational
Capability (IOC)
Rosette Scan Seeker (RSS)

hissile

lte projected ]OC for the RSS Nissile (improved IR only guidance missile) slipped due to its development start being
delayed. lie developmsent start was delayed to allow analysis of a proposal to devclop a radio frequency/infrared (RF/kIR)
missile to provide CIAPARRAL an all-weather capability against cooperating targets; i.e., targets emitting RF energy, such
as navigational aids. Analysis indicated: (1) acquisition cost ot an RF/IR missile would be at least double that for an
KSS missile; (2) it would require two years longer to develop an RF/IR missile; (3) the RF/IR missile would not signifi-
cantly increase the number of targets CIAPARRAL would engage In the forward (Divisional) area. The Army will complete ana-
lysis of competing RSS alternatives and provide guidance for initiation of the missile guidance development program in early
1982.

.4 L 4..



Program Llement: #2.37.30.A Title: CIlAPARIAl,
DOD illssion Area: 1222 - (;round-Based Antiair and Budget Activity: #4 - Tactical Programs

lactical Missile Defense

1). COMPARISON Ul11% FY 1982 RUT. RE(QUESI: ($ in thonsands)

Total
Additional Estimated

FY 1981 FY 1982 FY 19b3 To Completion Cost

RDTE
Funds (current requirements) 2290b 19861 2381 36768 196320
Funds (as shown in FY 1982

submission) 23172 2(74 14617 14465 162975

Application of new ilnlat ion indices caused a diecieasta in Iprevi .u. tund tig .st Imtes for FY81, FY82, and FY83, Additonal To
Completion, and lotal Estiliaed Cost. 1,V ill(leat.. ill fniids r v.jo, d ieilviii ,bove for FY83 resulted from the funding of
two prevfiusly uniundd lroduct Improvement iProposl s ( 1,'n) aid .,o increast it lunds requi red to continue Rosette Scan
Seeker (RSS) istile devo liuient. 'he ai'i, ,ie or the huchi ar, biological, .rid ;temIcal (NBC) Collective Protection
System and the Ucapoi Display Ulbit. lie lit, i I.. n in ie tind!, rt.iteii td to cot ioeuc the I(SS ilssile development was caused
by delays in initiating l, development efll.rt 'lie increast., fotr Ad-litlonl Io Completion and lotal Estimated Cost funding
include funds, required to voip iete developietit of the BC CuJct i Ce Protec liii Iy: lei, Weapon Display Unit, and RSS Missile
ond to develop additiona (ilatssiiied program) with FY83 and FY84 fund-

lng.
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Title: CAIP4A Tactical Prr

Program Element. #2.37.30.A BuddeBs: A4 - Tandical programs

DOD Mission Area- 222 -G a e
Tactical Missile Dese

E. (U) OTIIE ApIoPRAT1ON FUNDS: ( in thousands)Tots

Fy 1981 FY 1982 FN 1963 FY 1984 Additional Estimated

A cY a 1 9 8t1a t p y E1t8 2 T o Co p l et i o n C o a t

missile Procurement, Army; 131190
,RpARAL (MfIM-72 -A/C) 480 4300 0 793400

Funds (current requirements) 43800 
536900

Funds (no shown in FY 1982 
4500

submission) 
444

Quantities (current requirements) 
0 0 6645 19965

00532 
\.

Missiles 
.32 0 0

Fire Units
Quantities (as shown in Fy 1982

0 0 13320

submission) 0 0 0 0 5320

Missiles 
32 00-052

Fire UnitS

12 Sold to Israel.

Missile Procurement Army; 
37600 13600 2220 256900

C4%APtRKAi, modifications 
42300 89500

Funds (current requirement) 172900

Funds (as sholin In FY 1982 
4100 -

submission) ~42900 65700 40 
10120

submisSi~fn)
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Program Element: V 37.36.A Title: CHAPARRAL
DOD Mission Area: 4222 - Ground-Based Antlair and budget Activity: #4 - Tactical Programs

Tactical Missile Defense

1. Explanation, changes In Missile Procurement, Army; CHAPARRAL (MIM-72-A/C). Application of new inflation
indices decreased previous estimates for funds required for FY61 and FY82, Additional To Completion, and lotal Estimated
Cost. The elimination of funds required for FY63 and FY84 resulted from shifting funding for Smokeless Rocket Motors within
the budget to the modifications line. The increase In Additional 1o Completion and Total Estimated Cost includes FY85 thru
FYb7 funding for procurement of 6645 Rosette Scan Seeker (RSS) Missiles,

2. Explanation, Changes in Quantities. Addition of missiles shown In Additional to Completion and Total Estimated
Cost columns reflects the procurement of

3. (U) Explanation, changes in Missile Procurement, Army; CIHAP.RRAL Modifications. Application of new inflation
indices caused a decrease In previous estimates for funds required. The increase In FY82 funding supports a classified pro-
gram. The increase In funding for FY83 results from funding procurement of additional Forward Looking Infrared (FLlR) Night
Sights, Smokeless Rocket Motors, and new rocket motor insulation kits. The increase in FY84 funding includes new funding
for Smokeless Rocket Motors, rocket motor insulation kits and additional funding for modified air compressors. The increas
In Addition lo Completion funding reflects approval of and funding for the following Product Improvement Proposals (PIPs):
Rear Compartment Cooling, Master Control Indicator, Nuclear, Biological, Chemical (NBC) Collective Protection and Fault
Isolation modifications. These modifications will improve CHAPARRAL reliability and maintainability. The increase re-
flected in Total Estimated Cost includes funding increases identified for FY83, FY84, and Additional To Completion.
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Program Llement: #2.37.30.A Title: CHAPARRAL
DOD Mission Area: 222 -round-Based Anitaiar arid Budget Activity: #4 - Tactical Progrsms

Tactical Hissile Defense

F. DETAILED BACKGROUND AND DESCRIPTION: In November 1964, the Secretary of Defense directed the initiation of a

development program for an Interim air defense system to provide low-altitude, fair-weather air defense protection in the

forward areas of the field Army. Existing missile systems such as HAWK were too large and expensive to provide the mobility
and proliferation required to counter modern fighter aircraft using very low-altitude attack techniques. A combination mis-

sile/gun defense was determined to be the optimum means of meeting the requirement. The CHAPARRAL and VULCAN air defense

syster were developed and fielded as composite battalions. CHAPARRAL/VULCAN battalions are currently deployed in all US
Army divisions, except airborne and air assault, which only have VULCAN. Additional nondivislonal battalions have the mis-
sion of protecting selected targets in the theater/corps rear areas, such as airfields and other vital installations. The

O1APARRAL system consists of the HIM-72A Basic or NIIM-72C Improved CHAPARRAL missile (derivative of the Navy SIDEWINDER IC

Air-to-Air missile), the M54 guided missile launching station, the M730 tracked vehicle carrier and appropriate communica-
tions, maintenance, and test equipment. The MIM-72A Basic missile, originally fielded with the CHAPARRAL system, had

several recognized limitations including a tail-chase-only engagement capability,
a low-lethality warhead and a heavy smoke trail. The IM-72C Improved CHAPARRAI missile was developed to )

alleviate those-limitations. The significant improvements incorporated by the H-72C are the AN/DAW-I guidance section, ..-
Directional Doppler (DIDO) fuze, and blast fragmentation warhead. A smokeless missile motor, which may be utilized with
either the basic or Improved missile versions, is currently being produced. lhe smoieless motors are being purchased and
fitted to CHAPARRAL missiles as the shelf life of original motor is reached. The AN/DAW-I Guidance Section provides an
all-aspect forward hemisphere firing capability, increases the system's close-in etongement capability, has improved produ-
_cibility and gives the missile a significant capability against

The AN/DAW-l is also capable of
The Directional Dopler (DIO) fuze has much

and coupled with the new warhead, provides increased leth.ility for the trisstle. The smokeless missile motor
reduces the system's battlefield signature and reduces gunner reaction time for stccoding engagements. The M54 launching

station is a moveable turret with supporting base structure which provides the guinet with full capability for aiming and
firing the missiles. The M730 fully tracked vehicle transports the five-man crew, launching station, and basic load of 12

C16APARRAL missiles. 1he basic CHAPARRAL system relied on visual target identification. A crypto-secure Mark XII,
Identification Friend or Foe (IFF) set was developed and fielded with an IOC in Second Quarter FY 1981 to assist the gunner

identify friendly aircraft, however, ChAPARRAL still relies upon visual techniques for target detection and acquisition,
therefore, the engagement of targets Is precluded at night and is limited under other conditions of reduced visibility such

as haze. A development program for a thermal imaging Forward Looking Infrared (FLIR) subsystem was initiated in FY 1980 to
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Tactics! Missile Defense

alleviate this limitation. The Foward Looking Infrared (FLIR) subsystem will more than double the time the system is
capable of operating. Studies performed by the user in 1979 concluded that CHAPARRAL will remain in the Division through

the 1990's and that the a Rosette Scan Seeker guidance concept should be incorporated in the CHAPARRAL missile to enable it

to operate against the A develor-ent effort for this i.rovement should be initiated in

FY 1962.

G. (U) RELATLD ACTiVITIES: ROLAND (Program Element 6.43.69.A), STINGER (Pro6 am Element 6.43.06.A), Division Air Defense

(DIVAD) Gun (Program Element 6.41.31.A) and Lightweight Air Defense System (LADS) (Program Element 6.33.23. are complerenta-

ry p programs. Duplication of effort Is avoided by CHAPARRAL project office coordination ith the Naval Weapons Cente:,
China Lake, CA, developer of the SIDEWINDER missile, the US Army Missile Command Laboratories, which maintain cognizance cf

Army and other Service programs, and through coordination with the STINGER, ROLAND, and DIVAD Gun project offices.

h. (U) WORK PERFORMED B1: The CIIFARRAL ground support equlpmcnt war developed and procured through Ford Aerospace and
Communlcations Corporation (formerly Aeronutronic Ford), Newport beach, CA. The Basic CHAPARRAL missile (HI-72A), less

guidance section, was procured by military interdepartmental procurement request through the Navy with the guidance section
contracted to Raytheon, bedford, MA. The Improved CHAPARRAL Hissile (MIM-72C) was developed and procured through Ford
Aerospace. The contractor for the CHAPARRAL carrier, M730, which is provided as government-furnished equipment to Ford
Aerospace, is Food Machinery Corporation (FMC), San Jose, CA. Ford Aerospace is the prime contractor for the FLIR with
Texas Instruments Incorporated, Dallas, TX, a major subcontractor. The US Army Missile Command, Huntsville, AL, Is the
In-house developing organization responsible for the program.

I. (U) PROGRAM ACCO|PILISHMEhIS AND FUTURE PROGRAMS:

I. FY 19bl and Prior Accomplishments: C|APARRAL development began in February 1965. The first tactical CHAPARRAL
unit was deployed in iovember 19 and the system was type classified standard in November 1970. An Improved CHAPARRAL mis-
sile was developed to alleviate limitations of the basic missile, limitations known at the time the system was fielded. The

improvements incorporated into the improved ChAPARRAL missile are the all-aspect AN/DAW-I guidance section, Directional

Doppler (DIDO) fuze and blast fragmentation warhead. The improved missile was type classified standard in November 1974. A
program to develop a prototype larget Acquisition Aid (TAA) to permit the system to engage targets at night was completed in

December 1974. 1he TMA effort was the foundation for development of infrared common modules. The common modules are the
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bases of the forward Looking Infrared (FLIR) Night Sight developed for CIIAIARRAL. The AN/DAW-I guidance section of the

improved missile, as originally designed,j In 1975 the US Army Missile Command

(MICOM) conceived and evaluated a fix designated GOLDEN, which provided a signiffiunt capability against
GOLDEN also provided some capability against

Following a firing program and rtfinement of the design, GOLDEN was incor-

porated into the improved missile through engineering change proposal, and Improved CNAPARRAL missiles Incorporating GOLDEN
were fielded in 1979. An Identification Friend or Foe (1FF) Development program began in July 1975. The development con-

cept called for integra ion of th* 1FF interrogator and programer developed t SlINCER, with an antenna, electronic con-
trols and interconnections developed especially for the CIIAPAhRAI. fire unit. 1ihe IFf was type classified standard and
approved for production in September 1977. Procurement began In FY 1979. A development program for a Smokeless Rocket

Motor was initiated in November 1975 and completed in February 198O. Production of this motor began in March 1980. During

the FY 1977 budget hearings, the Army was directed by Congress to initiate an adverse weather CHAVARRAL demr ,stration pro-
gram to provide a hedge against ROLAND technical and funding problems. The program was successfully complet.d on schedule
in July 197b. The FY 1980 and 19bl programs focused on the development of a night firing capability, the Forward Looking

Infrared (FLIR) Night Sight, for CIIAPARkAI.. lie current system is limited by the ability of the gunner to visually detect
the target. This limitation will be alleviated by the FLIR. FLIR will provide the gunner day, night, and some adverse
weather target acquisition capability. lite FLIR Night Sight will allow CHAPARRAL to operate in excess of 851 of the time in

the European environment.

2. (U) F1r 19b2 Program: lhe development and testing effort for the Foward looking Infrared (FLIR) Night Sight will be

completed and a contract to purchase FLIR Night Sights will be awarded. A develojecet program will be initiated for a
Rosette Scan Seeker (RSS) guidance section for the CHAPARRAL tLsslle. Contractor design and development efforts will be
iniaited. Long-lead hardware will be procured for the fabrictto of 72 test missiles. lbe Government will initiate the
development of test plans and perform initial component and subsytLem-level testing.

3. (U) EY 1983 Planned Program: lhe design and developitst uf the RSS Guidance Section will be continued. Contractor

testing of breadboard hardware will be initiated. bevelopment ll1 be initiated for a Weapon Display Unit (W.DU) and

Nuclear, Biological, Chemical (NBC) Collective I'toiection Sys~er.;. aikrdware Design will be completed and prototype hardware
fabrication will be started. lihe Govrnment will determine ,,gist Ic support requirements, which includes the maintenance

concept, repair parts and test equipment requirroaetts, ior Ith kl U and NBC Collective Protection Systems.
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Tactical Missile iDefee

4. (U) FY 194 Planned Proram: Prototype Rosette Scan Seeker (RSS) guidance sections will be manufactured. Thes.
guidance sections will be subjected to environmsental testing, infrared sensitivity, captive flight, ground-to-alr, and SLED
tests. hanufactur, of guidance sections tc b2 used in the Government lest Program will be started. The Weapon Display Unit
(WDU) and Nuclear, ;iological, Chemical (NBC) Collective Piotection System development, begun in FY83, will be completed.
Prototype system hardware and test equipment will be fabricated. Draft manuals and documentation will be delivered.
Development/Operational lesting will be conducted. Engineering Change Proposals (ECP's) for the WDU and NBC Collective
Protection PIP's will be approved so that procurement can be initiated for kits in early FY85.

5. (U) Program to Completion: Contractor will complete testing of RSS Missiles and deliver missiles for Government
environmental and flight tests. lhe contractor will also complete the Technical Data Package and prepare the Engineering
Change Proposal for submission to the Government.

UNCLASSIFIED
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FY 1983 R[YrE CONGRESSIONAlI l1ESCRIPTIVE SUMMARY

Program Element: *2.37 31.A Ti L I: Surface-to-Air M ssile HAWK/HAWK Improvement
Program (SAM H AK/HIP)

DOD Mission Area: #222 - Ground-Based Antfair ludget Activity -T-ctical Programs
and Tactical M~EU~s

A. (U) RESOUIRCES (PROJECT LISTING): ($ In thowamis)

Total
Project FY 1981 fY 1982 FY 198 FY 1984 Additional Estimated
Number Title Actual t tIinIte E": "Ia I e Estimate To Completion Cost

TOTAL FOR PROGRAM EIEMENT 9481 '04 15  37)71 27125 17632 316241

OUANTITIES

Missilea/Ground Support 55/2
Equipment Sets

690 Surface-to-Air Missile 9481 39435 3/i7l 27125 17632 316241
HAWK/HAWK Improvement
Program (SAM HAWK/HIP)

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Development work in this program Is to upgrade Improved HAWK System
effectiveness, maintainability, and survivability to meet the projected threat of the late 1980's.

C. (U) BASIS FOR FY 1983 ROTE REOUEST: Funds in the amount of $37.971 million are required in FY83 in support of
upgrading the Improved HAWK Missile System. Continue development and testing of the missile's ability to counter the
Multiple Blinking Jammer (MBJ) and continue development of the Phase III PIP's.
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Program Element: 12.37.31.A Title: Surface-to-Air Missile IIAK/HAWK Improvement

Program (SAM AKWK/IP)

DOD Mission Area: #222 - Ground-Based Antlair Budget Activity; 04 - Tactical Programs
and Tactical Missile Defense

Current Hilestone Dates
Major Milestones Milestone Dates Shown in FY 1962 Submiss.on

Engineering Development Contract Awarded November 1964 November 1964

Initial Operational Capability November 1972 November 1972

D. (U) COMPARISON WITh FY 1962 RIL REqUESI ($ In thousands)

Total
Additional Estimated

FY 1981 FY 19b2 FY 1983 lo Completion Cost

RbTh
Funds (current requirements) 948l 39435 37971 44757 316241
Funds (aq shown in FY 1962
submission) ?4b2 39558 3b607 42946 313358

The change in Total Estimated Cost between FY82 to iYb3 submissions Is $2.9 million. Breakout is as follows: Increase of
$1.999M in i81b caused by reprogramIng to accelerate developaent of the hultiple Blinking Jammer (HBJ) PIP. Decreases of
0).123 million In FYb2 and $0.636 in FYb3 are due to Inflation adjustments. Increase of $1.811 million for "additional to
completion" (IYE4-b6) Is due to deletion of the Continuous Wave (CW) Antiradiation NIssile (ARM) PIP and replacing it with
the improved Continuous Wave Acquisition kadar (ICWAR) All-Range Processor PIP. "Total Estimated Cost" may increase. Based
on a 20 Jan b2 Army decision to retain a portion of the l hAWK force indefinitely, additional RUIE requirements for FY84 and
beyond will be evaluatcd. A dLtermination will be made oh what evolutionary changes are required beyond the Phase I11
Improvements.

UNI *tewrr
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trogram Element: #2.37.31.A litle: Surface-to-Air iltssIle 1IAWK/hIAWK Improvement
Program (SAM iLAWK/HI)

WD0 Mission Area: #222 - Ground-Based Antiair Budget Activity: 04 - Tactical Programs
and lactical Missile Defense

E. OThER APPkOPR1AIlON FUNDS: ($ in thousands)

lotal
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate lo Completion Cost

Missile Procurement, Army:
Funds (current requirements) 10000 4600 4000 9700 10000 I00600

Funds (as shcwn in FY 1962
submission) 10000 4700 4100 Not Shown 8400 996200

N

Quantities
Misslies/General Support

Equipment Sets (current
requirements) 197/0 0/0 0/0 0/0 0/0 532b/93*

Missiles/General Support
Equipment Sets (as shown
in FY 1982 submission) 197/0 0/0 0/0 Not Shown 0/0 5328/98

Military Construction, Army:
Funds (current requirements) 0 0 0 0 0 1300
Funds (as shown in FY I2

submission) 0 0 0 0 0 1300

(1) (U) Changes in FY82 and FY83 due to Inflation adjustments.

(2) Change in FYb4 "Additional to Completion" and "lotal Estimated Lost" is du,, to the inclusion of additional rocket
motors to adequately support the missile reliability and rtstorati(n program. Oiu 20 January 1982, tbe Army decided to
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Pi' otgram Element 02.37. 31 .A Tit Icv: Surface-to-Al r tit s I Ie UAWK/HIAWK Improtve, mot
Frog ram ( SAM 11AWK/If_P)T

1)1)) Mission Area: #222 - Ground-Based Antia r Pkuig'.? A-ct iv-i ty- ft4 -lactical Programs
and Tactical Missile Defense

F. (It1) PETAI 1.:1 I5ACK(IOINDANI) DESCRIPTION: Techinical assessmeois, and operat lotil testing confirmed the deficiencies of
the, Basic HAWK System tin meetin g theai tet Conusequentl y, a HAWK lmpr-tveml-nt Ir-g ram was initiated fin 1964 to meet the
Sotviet highi-performiance fighter aitd 1light bomber threats until repi iced hy Surface--tt-Ai r Missile DlevelIopment ( SM-D) . The
improvements provided a signi flcant increase in HAWK System elI Ccli',ene-ss due to a new mi ssile,* reduced react ion time by the
add it ion of a computer , and electronic warfare con rcun r-e,, e od If I c.11ns to the various radars and other
ground support eqipment were also developed to iocorporal e htt I-i t test equl pmsct and to achieve compatibility with the
ne-w missile and computer. A Product Improvement Virtg ram (Pill) wts Init Iiated in FY/ I. The fiIrst set of PIP's (Phase I) cor-
r-ct s s igni ficanit field problems arid enables the. sy.t em to set it, thtreat requl remet-t s iton the 1980's. A foll1w-ot set of
product improvements (Phase 11 PIP s) was initiated to Incrva.- system effect iventess and performance. Further development
(Phase Ill PIP 's) is planned In order for Improvedl HAWK to mteet Its mi ssion retirtmetts in the late 1980's.

C. (IT) REIATEI) ACIVITIES: The US Marine Corps Is actively participatilog In the HAWK Improvement Program. Prttgram coor-
dinatton is accomplished by exchange of technical re-ports and jolint attendance at scientific meetings and prttgram reviews.
The Identificatiton Friend or Foe (1FF) System (AN/TI'X-46) for HIAWK is part of a National Defense Program (Program Ele-ment
#6t.47.1I9.A, Program Number D)530, 1FF Equipment). Tite NATO HAWK Cttnsortlum, untder the HAWK European Limited Improvement
Agreement, contracted directly with UtS and European industry to convert their HAWK assets to the Improved System. Under the
US-Japan Coproduction Agreement, Japan is manufacturing Improved HAWK. Wi th the exception of Belgium, conversion of NATO
Basic HAWK to Improved HAWK has been completed. NATO Is continuing production of Improved HAWK Phase I product improve-
ments. Productio~n of Improved HAWK In Japan is proecedIng on schtedule.

11. (U) WORK PERFORMIED BY: The Project is managed by the US Army Missile Command (MICOM), Huntsville, Al., utilizing con-
tractor and in-house ef its. The prime contractor Is Raytheon Company, West Andover, MA. oIther contractors are
West inghouse Electric Corporation, Baltimore, MDl; Applied Devices Corporation, Klssamee, FL; Northrop Corporation. Anaheim,

* CA; and Aerojet, Sacramento, CA. Four other contractors are Itrvolved at a level of effort of approximately SI million
during the FY82-83 timeframe.

UNCLASSIFIED
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Program Element: #2.37. II.A ritle: Surface-to-Air Missile HAWK/HIAWK Improvement

Program (SaN #IAWETaiaPr
DOD Mission Area: #222 - Cround-Based Antlair Budget Activity: 4- Ta-ctical Programs

and Tactical Missile Defense

I. (U) PROtAM ACCOMPLISlEINTS AND Firr1URE PROGRAMS:

1. (U) FY i9t. and Prior Accomplishments: The Initial Operational Capabilities (IC) date for the first battalion of
Improved IIAWIK was tO Nov 72. A Product Improvement Program (PIP) to correct field problems and to meet threat requirements
into the 1980's was initiated in FY73. By FY77 development was completed on four improvements (Phase I): (1) An upgrading
of tile reliability, availability, and maintainability (RAM) of the Improved Continuous Wave Acquisition Radar (ICWAR); (2)
Improving the performance of tile Improved Pulse Acquisition Radar (IPAR) to acquire targets in a high-clutter environment;
(3) upgrading the tactical software and increasing the computer memory of the Automatic Data Processor (ADP) to exchange
more target track information in a timely fashion with the AN/TSO-73 Air Defense Command and Control System; and (4) pro-
viding each battery with a multichannel communications capability. Delivery on the Phase I PlP's to field units began in
FY19, Of special interest is the tactical software. A version of the software, called block 10, was developed and success-
fully tested in a three-battery test In FY79. The lessons learned from this test resulted in further refinements to the
software, and a revised version (block I) evolved. Block It software, which will have the capability of reporting uplink
selective data from both acquisition radars as well as all data from the tracking radars, continued development in FY80.
Block II was successfully tested in Europe In 198), approved for fielding, and a production contract awarded in April 1981.
Phase 1 hardware deliveries were completed In October 1981. Block I1 software deliveries begin in March 1982. A second
series of PIP's (Phase 11) is focusing on three improvement, to upgrade system effectiveness and performance: (1) Providing
an optical tracking capability; (2) makini RNM and emisson: control (EMLON) improvements to the Improved iAWK tracking
radar (i.e., Improved hligh Power Illuminator (IhIPI); and (3) enrhancing the missile's capability to counter enemy Jamming
techniques. Tile PIP name for the optical tracking capability is Tracking Adjunct System (TAS). TAS is an alternate
tracking mode that can he used In an Eletronic Countermeasures (ECM) environment either as an aid to or in lieu of normal
radar tracking. TAS wis tested in Europe tii FY/8, and problems were identified that required redesign of some hardware com-
Imnents and changes to factory procedures. li IFY8O, testis), ilo tile redesigned TAS kits was completed and the kits placed
under contract. Development of the RAMh/ICOIN improvememts to Lte tracking radars continued in FY81. Tile product improve-
ments to tie Improved IIAWK missile pertormance in an ECH in:'liroment were initiated in FY79 and are continuing. long-lead
items were procured in FY8I. on 15 Apr 80, bcm United Stat s Aimy Missile Command (USAMICOM) completed a study of what
additional improvements beyond Phase I ant I I tie required tor Improved IIAWK to maximize its capabilities during the transi-
tion period of Patriot deployment. Tile stdy t commended the development/fielding of six additional improvements called
Phase III: (I) gl,,Ing the IIHAWK missile tile allbiIty to counter tite Multiple Blinking Jammer (MBJ); (2) increasIng the

UNCLASSIFIED

Il-SI



UNCLASSIFIED

Pirogram El ement #2.37. 11.A TIit le: Sorface-ti-Al r MIssi le 1hAWK/11AWK Improve'menit

DODW Mission Area: #222 - cround-Based Antial r Buidget Act iviTy: #4-7YTctical Programs
-nd Tact ical Mi ssl Ic i)efense'

computer capability of the commiiand post that c'niit rols tile missilei engagements of each f iring section; (3) prov iing tile
imptoved HIAWK( battery with improved firepower capailities against low4-alt itode targets,; (4) providing 100l7 solid state coim-
pontents to thle tracking radars to further improve reliability, availability. and maintainability; (5) f ieling a newrrai ocr/Simulator; and '6) incorporating eithler active or passive cont inus wave decoys to counter Anti raiIat ion Miss ilIes
(ARIM) . Dinlg thle formal PlIP review process fin December 1980), the coot iniioiis waive dlecoy improvemenit was nlot siippuirted by
the US Army Training and Doc trine Gommanil (TRAi)1X) and was deleted. The Mulipie HIi inking Jammer (Mlii) pI P develIoupmenlt was

a ciceateid f rum FY82 tii FY81 aiid was incorporatedi as part of the, Phase I I Missile ECM upgrade (MFt)) effort . As a ri'sult of
linar reqiiri-ment s tii transmit uplink accurate and t imeily target positlolling data from the Improveid Coninituous Wave
Aicquiisit ion Radar O CWAR ) to thle battalion comnmandl and coot rolI system (AN/TSO-73 ) a new P' callied tile ICWAR Al I-Ralge
ProcessOr (ARP') was sohm( tteii and :Ipir oveul in .)in.e 19111 . Sin(-,- all five ofi the Pbase Ill PIP' s are inoterrelIateid,* all inst 5
aild schedules have beenu initegrated into a single program to improve the overaill impact of the Phase Ill iap..bi lit ies.

2. (it) FY 1982 Pirogram: Fieling of the Phlase I Hills comple-ted. Comtpli'ti' deii'sl, developme'nt , aiii dociumintat ion o1
tlei missile ETM upgz adi' (MEl)) improvi'meit . Coniinct MED fl ighit test pirogram to vi-i Iiy that normal missile guiuiaiiui has not
bee'n dig railed by Inliorpo tat ion ofi t he iiew MED I'll'. Award ME) jiruulic t lo cont rait . Couuiict testilog to validhuate that thle

racking radlar'is RAM/EMCON Pill and the optical tracking imhirivi-moiul are reaiy fill Atimy employmient . lii ati' fll -scale
development of t[eip'Phase Ill improivemenits . Pruiiiiie 288 ri'trIaci-mi't i ki't fltrs.

3. (It) FY 1983 Planned Program: Conitiinu' ihivi'liipment iii thei Miil i ph' 11ii ing hammer (MBAt) andi hiIsi ll 1'rod ...ct
improvements. ft ar ielding -ii thlase 11 Missile~ ECM iipgti~d,, s,,il iat ioo. h-io instal lat ion of tl- hlighi' luwe I
I liminatir (Hll'l) Reliabili ty, Availability, Maint ainabi lity (RAMJ imission COn) ii i1hM aiid Tracking Adflonct Svst''m (TAS)

V'IP's. Procure 23)) replacement rickel motors.

4. (It) FY 1984 Pl anned Iropram: Awardl coottrails for Miii anl ih-ise Ill loot'-i'ad factoiry toolilog andl test uulmelit
Procure ~ ~ r ,4 rpae itroktmors . k't ermine, r-jl ri'ments bi Eu volu iiiiiary -iug' to IIIAWK beyond Pias'1 i11.

5. (Ui) lropram to Comipletion: Conduct ii iglit lestinog iif MIi- miIledl I -HAWK missiles. Award proiduciIon cont ract s and
field Miii and Phs i oh ctin.Ptocuzri-'5 i'vi ii'millo locku't milliuis. 1-6,I evoililonary changes as reqiredii.
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FY 183 OTECON~tES~mI.DESCRIPTIVE S1441ARY

Program Element: #2.37.35.A Title: Combat V,+Icle Improvement Program
D0I) Mission Area: 1211 - Direct Fire Combat Buidpet Activi1tty: 4- ~tact ical Programjs

A. (Ui) RESOURCES (PROJECT LISTING.): ($ In thotusands)

Total
Project VY 1981 FY 19821 FY 1983 FY '1984 Additional Estimated
Number Title Ac t aI EstimaI Fs tifma te Estimate to Completion cost

TOTA. FOR PROCRAM ELEMENT 20&2 2939, 65 -49631 Continuing NtApial
QUA NT ITI ES

DEOI M60AI Tank Product
Improvument Program (PIP) 43100 I 0 0 51643

D)330 M1 Tank Improvements 160)22 25168 42364 42049 Continuing Not Applicable

D332 Fighting Vehitcle Improvements 0 4227 4421 7589 Continuing Not applicable

B. (U) BRIEF i)ESCRI'TlO OF ELEMENT AND MIS!;ioll NEED%. The acci-leration of techntology and the rapid pace of the Soviet
modernization efforts vmphasize the need for an evolotionary block improvement program to maintain the Infantry/Cavalry
Fighting Vehicles (IFV/CFV) and Mit Abrams Tank ctimbat advantage over futture Soviet armor. This program provides for early
Initiation of planned operatitonal performance and reliability, availability, maintainability, and durability (RAM-)
improvements beyond the original performance reqtitrements, responsive to futture threat changes, and technology opport'nl -
t ies.

C. (U)) BASIS FOR VY 1983 ROTE REQUEST: Requtested funds will provide for development, engineering, and testing of improve-
ments for: the IFVICFV systems. IFV/CFV improvements include a Cheiiral/Binlopical (CB) protection system. Procure hardware
for Integrating block I improvements Into five prototype MIEI's. Conduct contractor testing of MIEI. Emphasize hill-l engi-
neering, production and logistical support planning, and MIEI lIT/OT 11 preparation.

UNCLASSIFIED
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Program Element: #2.37.35.A Title: Combat Vehicle Improvement Program

DOD Mission Area: #211 - Direct Fire Combat Budget Activitiy: 4i - Tactical Programs

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission

IFV C]FV Cli-emical/Bi ologi cal

Protection System

Project Initiated 2Q82 Not Shown

Production Decision 2Q86 Not Shown

First Production Delivery 3Q87 Not Shown

Ml Tank Improvements

Block I

MIEI oT/OT II Complete 4Q84 Not Shown

Production Decision 4QR4 (tentative) Not Shown

First Production Delivery 4085 Not Shown

Block 2

Project Initiation FY83 Not Shown

First Production Delivery FY88 (tentative) FY87

Block 3

Project Initiation FY85 Not Shown

First Production Delivery TBD TBD

UNCLASSIFIED
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Program Element: #2.37.35.A Title: Combat Vehicle Improvement Program
DOD Mission Area: #211 - Direct Fire Combat Budget Activitty: #4 - Tactical Programs

D. (U) C0MPARISON WITH FY 1982 RDTE REQUEST: (S In thousands)
Total

Additional Estimated
FY 1 981 FY 1982 FY 1983 To Completion Cost

RDTE

Funds (current requirements) 2032. 29395 46785 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 2(16 3 29485 27661 Continuing Not Applicable

The FY81 and FY82 decreases result from pricing and infla tIoti a.d iLstments. Increase In FY83 results from Ml block improve-
ment program decisions in FY81 (definition of the Preplannud Prodhwt Improvemont program (P

3
1) and final definition of Block

I composition).

E. (U) OTHER APPROPRIATION FUNDS: ($ in thusqinds)
Total

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Weapons and Tracked Combat
Vehicles, Army
Funds (current requirements) 146300 73700 130600 140100 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 146300 199500 284000 Not Shown 661200 1982000

Note: The decrease in funding estimates for FY8-83 results from delay in purchase of M60 training devices to FY86-870
reduction of Ml improvements from 24 to 13, and program change resulting from September 1981 Army decision.

UNCLASSIFIED

11-55



UNCLASSIFIED

Propram Elemtent: #2 .37. 35. A Title: Combat Vehicle Improvement Program
o~l) Mission Area: 0211 - Direct FIr Co!mbat Biudget Activitly: A4 - Tactilcal Program!s

F.- (U ) DETAILED BACKCROIND AND DESCRIPTION: The rapid modernization of Soviet Armor forces has virtnItaly eliminated the
ItS qualitative edge. These gains have reduced the US capability to) counter the Acknowledged 'Warsaw Pact numerical advantage
In these systems. Essential to reversing this trend Is the correction of operational deficiencies In our present M60 series
tnnks anti fielding the Ml tank and IFV/CFV as soon as possible. introduction of sobseqtent combat vehicle operational per-
formance and RAM-P improvements are essential to maintain teclinoiopical parity for the 1980's and beyond. The HII and
IFV/C.FV represent tlie latest In technology advances In crew protection, fire power, Avid mohility; they were designed with
growth potential in mind that maintains their combat advantage and reduces the lopistical burden. The I and IFV/CFV
Product Improvement Programs (PIPs) wil 11Introduce time-phased P11's to [the product ion IInes in proups calid1 "Blocks" to
minimize cost while Insuring effective configuration control. Three packages Are currently planned for introdoction Into
Abrams Tank production. The FY85 package (Block 01 ) consists Of a iiybrid 14RC (over-pressure) system, upgraded Armor, weight
reduction, ani a supenision/ final drive upgrade. Block $2 concentrates on an nprov'ed Commander's Weapon Station with new
1-. ependent Commander's and Driver's Thermal Viewers, Heading Reference System, imptoved Rangefinder, LouW-itofiie Antenna
atnd SINCGARS Intercom. Block 03 contains signature sttpptesin improvements, ballistic overhead protection, an aJitusatic'
muzzle reference system, And Improved ability to engage evasive targets. These packages will significantly enhance the HI'S

survivability, fightabilIty, and overall comsbat effectiveness on the battlefield. The FY87 block for the IFV/CFV Itncludtes a
ChtssIcal/Biological Protective System. The IFV/CFV CBi protective fsystem will provide the crew with a total hybrid collec-
tive protection system. This system requilres developing seals to maintain positive vehicle overpressure. providinp, a crew
coolin, system, incorporating decontaminatt resistant mnaterials, dvweloping at, air filter unit, and m.'difying vehticle sto-
wage. The IFV/CFV CH protection system will be introduced into trdfoction vehicles in FY 1987. These packages will signif-
icantly enhance the ICV/CFV's survivability, fighttaibiltry, anti ovt,~iall combat e-ffectiveness on tita battlefield. Blocks
beyond FY87 will be responsivep to threat sod technology developis-nis. Retrof it of P11's to vehicles in the field wili also
be cont rolled in Blocks to coot intoe cost control and minimize tnte rat ,d Loi st ic Sijpjxttt (ILS) problems. The M60 series
tank has completed its planned prodttct fimprovement program, atid iept for the 1,1i1 training devicest. These qce the Unit
Cottdur t-of-Fire Trainers (iC(IFT) for- the l6itAl ath MbAiA, a movablho classroom simi ator used at bat tal lon/squandron level to
provide training in cr1itical tasks performed by M6t) liotners;and tank cvsmners, ;nif the One-Station Uit Tra.'ner (OSltT) for
M60I, a. five-slttIon gunnery simulator for training crewmen In basilc And Advanced gunnery skills at service schools.

G. (U) RFlATED ACTIVITIES: Related, b,,t tnondtupllc;,mory, Army -ltivitles; being conducted are: PE 6.46.2O.A-DC2O, Ml Tank
System; PP ,4.6A iiigVehicle Systems (FVS); FE 6.46.'30.A, MIEFI Oevelopm'tt Program; PE 6.26.0l.Af Tattk and
Attcotlve Technology; PE. 6.3h.02.A, Advanced Land loblility Svstem,; Concepts; PE. 6 47.25.A, Collective Protective Material;
PE 6.36.31-1)014, Combat Vehicle Turret anti Chassis.
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Program Element: #2.37.35.A Title: Combat Vehicle Improvement Program
DOD Mission Area: #211 - Direct Fire Combat Budget Activitty: 04 - Tactical Programs

H. (U) WORK PERFORIED BY: In-house efforts on this program are accomplished by the Project Managers for MI, IFV/CFV, and
M60 tanks, Warren MI; US Army Electronice Research and Development Command; Night Vision and Electro-Optics Laboratory. Fort
Belvoir, VA; Chemical Systems Laboratory, Aberdeen Proving (,round, MD; Army Materials and Mechanics Research Center,
Watertown, MA; Natick Laboratories, Natick, HA; Tank-Automotive Command, Warren, M1; and US Army Armament Research and
Development Command, Dover, NJ. Major contractors are Chrysler Defense Engineering, Centerline, MI; Hughes Aircraft
Company, Culver City, CA; Teledyne Continental, Muskegan, MI; Texas Instruments, Dallas, TX; Minneapolis Honeywell, St.
Petersburg, FL; and FMC Corporation, San Jose, CA.

1. (U) PROCRAM ACCOMPLISiHMENTS AND FUTURE PRO(RAMS:

1. (U) FY 1981 and Prior Accomplishments: Development work on M60 adaptation hardware, automatic fire extinguisher,
and training devices continued. Initiated RTE for high-priority MI PIP's.

a. (U) Nuclear, Biological, and Cheoical (NBC) Improvements: Initiated contract In FY81 for development of
inertial dust seperator, installation of A chemical agent detector and alarm unit, and improved mi erials resistant to
decontaminating agents, Initial hardware ordered for subsequent trial installation. User added requirement for crew cool-
ing to reduce heat stress degradation of perfonaance.

b. (U) Auxiliary "oT.er Unit (APtI): Provides for on-board electrical power source other than the main engine.
This enhances the tnk's sil~tt watch capability and reduces fuel consumption by approximately 1000 gallons per year in
peacetime. APU would also al In engine starting at -65.F. One unit tested on an MI at Arctic Test Center. DUE TO CHANCE
IN MISSION REQUIREMENiTS, TIHE A U WAS DELETED FROM THE IMPROVEMENT BLOCK.

c. (U) Ballistic Armor Improvements: Provides for upgraded protection to meet anticipated Warsaw Pact weapon
and munition improvements. Initiated integration and testing of armor improvements.

d. (U) Weight Reduction: Offsets weight growth due to current and possible futore improvements. Minimum weight
reduction goal is .75 tons and will be achieved through chanyt,,t to the production process and redesign of selected low-risk
components.

UJCi.ASI'JFI1E
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Program Element: #2.37.35.A Title: Combat Vehicle Improvement Program
DOD Mission Area: #211 - Direct Fire Combat Budget Activitiy: #4 - Tactical Programs

2. (U) FY 1982 Program: Conduct testing of trainers and initiate development of priority M1 and IFV/CFV product

improvements.

a. (U) Initiate M1 system integration engineering efforts for the following improvements funded in FY81.

(1) (U) Hybrid NBC System with Crew Cooling: Begin testing of Hybrid NBC unit with crew cooling inte-
grated. Develop engineering plans to integrate system into Ml tank.

(2) (U) Ballistic Armor Improvements: Continue armor improvements for MIEI necessary to maintain parity
with Soviet tank devices.

(3) (U) Weight Reduction: Continue engineering efforts. Consummate special purchase of reduced-weight
armor and fabricate a ballistic hull and turret from reduced-weight armor to determine total reduction and any deviation of
armor performance from production line hulls and turrets.

(4) (U) Suspension/Final Drive Upgrade: The goal of this improvement Is to maintain RAM-D performance
levels under the added weight of improved armor, the 120mm gun, and future improvements. The improvement currently consists
of larger diameter, reindexed front torsion bars, and a change in final drive gearing.

b. (U) initiate RDTE program for JFV/CFV new start product improvement: Improved Chemical/Biological protec-
tion) requirement is to provide a total hybrid collective protection system.

3. (U) FY 1983 Planned Pro ram: Complete development of Block I (Hybrid NBC system, ballistic armor improvement,
weight reduction, and suapen.ion final drive upgrade) and construction of prototype IE1 tanks. Initiate development of
Block 2 improvements. IFV/CFV effort will continue development of the FY82 Chemical/Biological product improvement and fab-
rication of test components.

4. (U) FY 1984 Planned Program: Complete development and integration of Block I Improvements with initial production
delivery of the MIEI in 4Q85. Continue developmental work on Block 2 improvements: Conduct DT I for the Ml Driver's
Thermal Viewer. Begin RDTE for Ballistic Overhead Protection. Continue a Survivable Low Profile Antenna and a Speech
Secxire Radio System. Begin Signature Suppression, improved hit capability against evasive targets, and an Automatic Nuzzle
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Program Element: #2.37.35.A Title; Combat Vehicle Improvement Program
DOD Hission Jrea: #211 - Direct Fire Combat Budget Activitly: 14 - Tactical Programs

Reference Sensor. Complete DT/OT II of MIEl. Continue development and testing of the IFV/CFV CB collective protection
syst em.

5. (U) Progrwm to Completion: Introduce Block 1 into NIEl production. IFV/CFV improvements will continue with
evaluation of CB cowonents both separately and integrated into the vehicle. Upon successful test results, these components
will be incorporated into FY87 production vehicles.
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FY 1983 RDTE CONGRESS TONAL DESCR IPTIVE SUMMARY

Project: #1)330 Title: Mlii Block Improvement Program

Program Element: 02 17.35.A Title: Combat Vehicle Impr~rovement Program
DOD Mission Area: , ill - Direct Fire Combat Buict Activity. _#4 - Tacia Prgrm

A. (U) DETAiILED BACKGROUND AND DESCRIPTION:- Tire rapid modernrization of Soviet ar-mor forces, which shows no signs of slow-

Ing, has vital lmntdthe United States (IlS) clualitative t-'pe and has redorr'd the ITS capability torrcourter tire

acknowledged Warsaw Pact nuimerical1 advantage In t he.~e systems. Eis entIa I to rvi-ri ng this trend is tiel ifiin thev superior
Ml tankr arnd Introduction of subsequent M1 per formrncne improvcrnts for the 19801 s and beyond to mai ntair this sulrrcrori ty.
The Ml , tire ITS Army's first turbine-powered matin hat tie tanrk, hans vice tile pirw.r, cross-country speed, and mobrilIity of cur-
rent ITS comrrat tanks. Althrough It Incorporates signi firant ridvac-s in crew pr-ectloir, firepower, and mirhi I r v tire MI was
designed withI growth potential In rairid and can be adapted try- rarrir torary frnprcwemonrt s to sursta in Iits rombat .rdv;rntape and

reduce its logistic burden. The MI Block lmprovirrrr'rr Prorgram (Pit' providos fori timel Iinitiation of pt arrrrcd ItI per formance
Improvements to be responsive to threat chrangeir and to capitafl Izr )a technoloplcal ortportunities. The 11I1 will inrtroduice

ine-phased product Improvement s to t ire prodrictrion tine in g rrr'ps 'atlid "iloir s tor mi nimi ze prorduct ion costs wilte pro-
viding effective confignrrar ion conrtrot. Three park.)ps are crrr-rr'rn Iy pl arnr'd for Iintroduct ion Into prodi on. Tire FYt
package (Block #1 ) corralstsa of a Hlybridi NBC (rrverrrssrire) qvrr' rnorpgraded armor , we'ighrt reduet ion, soil srrmperrs on/f instl .

drive nipgrnte. The FY87 package (Blrrck P12) crrnc-nrnat en on ar in Ivnrrvri Crrrmnrtde's Wteapon Stat ion with new irrrrderemtn

Cnmmandi-r' and Driver's Thrermal Viewers, l1idi nip Refirrrce Imt p .tnrrved Rintrfi ndrtrr low-Profile Ant ernna arrd St NCGARS
Intercm. Block 03 contains signature srupprrssr Imir p~rovrmer 1in, 1-r t tstir- oven treat prortect ion, an arutrmat ic murzzle

reference system, and Improvedi ability to engagep evasive t argts. Tirise pacllrapfrr witll significantly enlirirce tire MI 'a suirvi-
vability, f ighrtubilIity, and overall comebat effct irrrness on tire tritlIrfield . Fr-ri innt oif improvements. to vehicles In the
field will also be cortrol led In piackag~es to orrce argain contrro tA anii mininrtz irrieprated Logistics Suipporti ( ttS) jrrob-
Innms.

B. (U) RELATED ACTIVITIES: The Tank Autoniri In( Commandi (TACOMi) tairk Base Sc ter irrri Tecirnology (TBS&T) Prmrgram 'ncimm-
passes all tank-rela ted Research (6r.1I). EspIorrt' ry Deuvelrrpmurrt (#,.2), and Non's -;loen Adivanced Development (h. 3a) efforts for
IIAHCOM . These laboratomries provide technoloigi es for trandnf f to rrItr gAm Managers'. It suit table for tire MI.* tire MI Progi am
Manager Integrates them Into the III tank. Arr III I'll' Stern n lr it ire chatired by tire Ml Program Marnagerr s Off ice,* has
been established with TACOM and the Armor Cenrrr .ini Schrool t-,r r-. This -mrsrmtittiu. insures tirourgi comordinat ion omf

user requirements research efforts, prmgram fruirrir rriqi n rmrrr, r-- rrrrt v urrrrr,tf , nondniplicate efforts, arnd tIrsely PIP
Implementation. Related Army activities are: 1tro'~ ar--i i-ii tI ) r,.4fi.2tr.A, Mi Trk System; PE 6.46.303.A, MiI

Development Program; PE 6.26.fti.A, Tank arid Aritor- tIv,- TeE ho6r',II .36,.02.A, Adivanced Land Mobility Systems Concepts; PE
6.47.75.A, Collectilye Protective Materiel - ArriorrtVrhlli r T: V.I.ih, Combit Vehicle Turret and Chassis.
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Project: OD330 TitL: iIIE1 Block Improvement Program

Program Element: #2.37.35.A TfIle: Combat Vehicle Improvement Program
DOI) Mission AraD211irect Fire-J'wi~t hudget Activity: #4 - Tactical Program

C. (U) WORKi PERFOIIEIBY: In-house vfirt: ir, accomplished by the Program Manager for Ml, Warren, Michigan. The major
contractor Is Chrysler Defense Engineering. (:u.rItne, Micigan.

D. (U) PROGRAM ACCOMPI.ISI1-IENTS AND FLT'ruie , IAMS:

1. (U) FY 1981 and Prior Accomplislimn,'ii ;_ t'pgram:

a. (U) Niclear, Biological andiI t~t (NBC) Improvements Program: Initiated contract in FY81 for development
of Inertial Dust Se 'arator, Installation of Cttestical Agent Alarm, and Improved Materials R-ststant to Decontaminating
Agents. Initial la-iware ordered for sults,,Itent FY82 trial Installation. User evaluation developed requirement for crewman
cooling to reduce . fects (if heat stress.

b. (U) Auxiliary PoerUnit: Provile; for on-board electrical power source other than the main engine. Tis
enhances the tank's silent watch capability, and reduces fuel consumption fly approximately 1000 gallons per year in
peacetime. Also aids starting main engine at -65* F. One unit tesred on an M) at Arctic Teat Center, five units delivered
for FY82 vehicle testing. Subsequent evaluiat ion of the need for the APU by the Armor Center resulted in elimination of the
net! for the APU as the Silent Watch Capability requirement was 'itminated.

c. (U) Ballistic Armor Improvements: Provides for upgraded protection to meet Warsaw Pact weapon and monition
Imprt.Jements. Initiated Integration and testing of armor Improvmetts.

d. (U) Weight Reduction: Offsets weight growth doe to hybhrid NBiC System, improved armor, and th~e l2flmm gun.
Minimum weight reduction goal is .75 tons and will he achieved through changes to the production process and redesign of
selected low-risk components.

e. (U) Suspension and Final Drive Upgrade: Thete improvements are necessary to maintain RAMi-D and maneu,-
verability performance under the Increased tueight of the improved armor and the 120mm gun.

2. (U) FY 1982 Program: Initiate Ml systems integration engineering efforts for Improvement capabilities funded in
FY81, and fund fabrication and Installation of Improvements on prototype MIEI Tanks. Begin planning effort for Block 2
Improvements.

tU L M .S IFR E D11 
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Project: #fD30 Title: HIF] Block Improvemrnt Program
Program Element: #2.37.35.A Titl: Comhat Vohlicle Improvement Program

DOD Mission Area: 72-- Direct Fir Comh;mt Btidet Activity: T-I- Tactical Program

a. (I1, Nuclear, Biological and Ch-mic;al (NBC) Impr-vem ,rits: Begin testing of inertial dust separator, chemical
agent alarm, and hybrid system/crew coollog. Ini, I i#- evel m-ou'mi o-f-decontaminant-reslstant materials. Develop engi-

nevring design changes to Integrate NBC systems lit,, ARM)IR envxmlom.' of vehicle.

b. (U) Ballistic Armor Improvemenits Pm,.. gma: Cootl it- m rmor improvi'ment for 120mm WEI necessary to maintain
parity with Soviet tank advances.

c. (U) Weight Reduction: Continue kicflht reictioni eff,)rt .

d. (U) Suspension: Conrtnuo mpcmvcmtt :d mmioifim Jr the FY82 program.

3. (U) FY 1983 Planned Program: Continua system Integr;itlo' of Block I mrnprmvc ments into MEI. Initiate development
of Block 2 including:

a. (U) Commander's Weapon Station and Thvrral View r: Provide preater visibility enhancing command and control
under "dirty battlefield conditions." Initiate coai tact for cl I-ry of hardware for FY83 testing.

b. (U) Driver's Thermal Viewer: Provide for greatmr vl lblity and target acquisition on the "dirty battlefield"
and/or during night operations. Conduct installat lIm check tmlo mmitmg advanced development prototype provided by the Night
Vision and Electro-Optical Laboratory.

c. (U)) Heading Reference System: Begin Integratlom of a Heading Reference Unit (HRU) to assist crew in naviga-
tion at night or trmder reduced visibility conditlon.

d. (U) imroved Rangefinder, Low Profile Antenna, and ,INCCARS Intercom: Begin RDTE for an Improved Rangefinder,
survivable Low Profile Antenna, and SINCGARS Intercom.

4. (U) FY 1984 Planned Program: Complete development and integration of Block I improvements with ni lal productive
delivery of the IEI in 4QFY85, Continue developmental work on Block 2 improvements: Conduct DT I for the . Driver's
Thermal Viewer. Continue integration of a Survivable Low Profile Antenna and Speech Secure Radio System. Begin developing

Signature Suppression System, improved hit capability against evasive targets, and an Automatic Muzzle Reference Sensor.

UNCLASSIFIED
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Project: #1330 Title: MIEI Block Improvement Program

Program Element: #2.37.35.A Title: Combat Vehicle Improvement Program

DOD Mission Area: 11 - Direct Fire Combat Budget Activity: *4 - Tactical Program

5. (U) Program to Completion: Integration and testing of the aforementioned product improvements will be completed

with Nuclear, Biological and Chemical (NBC) Protection Improvemonts, upgraded armor, weight reduction, and suspension-final

drive upgrade entering production in 4QFY85. Olher improvements will enter production in Block #2 (FY88) and Block #3

(TBD).

6. (11) Major Milestones:

Cuirrent Milestone Dates

Major Milestones Milestone I.atis Shown in FY 1982 Submission

Introduce into Production -

Package #1 4QFY85 4QFY85

Package #2 FY88 (tentative) 4QFY87 (tentative)

Package #3 TlkD THD
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Project: OD330 Title: MIf| klock Impro-w.not Program
Program Element: #2-37.35.A Title: C'shat Vhicl p Ir-ovement Program

DODl Mission Area: 211 -Direct Fire Comlbat Bkldoi, ATjivty" -ji4-" Taci-calr Pora m

7. (U) Resoturces (S In thousands):

.at al
FY 18481 FY 19R2 PY 1983 FY 1914 AddItiona Estimated
A, ti F.stim.,te P %t Imat e EIImaate to CompletIon Cost

R1)TE

Ftnds (current requirement%) 16022 2516R 423 4 ,20148 Continuing Not Applicable
Fonds (as shown in FY 1982 16022 25246 15189 Not Shown Continuling Not Applicable
submission)

The FY82 decrease results from pricing and inflation adjustment ,. The FY83 increase rsults from the final definition of the
Block improvement program in March 1981 and the Army approval of the composition of Block I in September 1981.

JUNCLASSIFIED
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" FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: &2.37.39.A Title: AN/TSO-73 Modifications
DOD Mission Area: T222 - Ground-Based Antlair and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

A. (U) RESOURCES (PRO.IECT L.ISTING): (S in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PPOGRAM ELEMENT 1330 532 1025 0 0 2887
QUANTITIES 3 3

D233 AN/TS073 Modifications 1330 532 1025 0 0 2887

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: As initially contracted in 1970, the AN/TSO-73 (Missile Minder'
system had 40,000 words of memory, 8,000 of which were spare, and a growth capability to 64,000 words of memory. As the
system has matured and subsequent requiremen s developed, all 64,000 words of memory have been installed and used, and all
cost-effective memory saver software modifications have been made to allow software to operate at maximum efficiency, but no
additional capacity remains to correct current operational deficiencies. The group-configured AN/TSO-73 must be able to
interface with a subordinate PATRIOT Missile battalion to properly control and distribute air defense fires. The
battalion-configured AN/TSQ-73 must be able to interface with evolving HAWK improvements and lateral PATRIOT Missile bat-
talion in order to provide continuity of operations in case of failure/destruction of either headquarters. Additional
memory must be provided if these interfaces are to be supported. The additional memory is also necessary to permit future
Interface requirements, such as the Air Force's E-3A Sensor Aircraft, the German Air Defense Ground Environment ((GEAD.E),
and Short Range Air Defense Command and Control (SIIORAD C

2
). The proposed Complementary Metal Oxide Silicon (C-MoS) Memory

Expansion will increase the memory from 64,000 to 96,000 words with a capability of expanding to 256,000 words. The new
memory hardware will also avoid physical obsolescence of the memory and will increase reliability, availability,
maintainability, and decrease long-term logistical support by eliminating 16 power supplies and 10 core qtaeks per system,
in addition to 541 circuit boards.

UNCLASSIFIED
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Program Element: #2.37.39.A Title: AIItTSO-/3 tlodiflcations

DOD Mission Area* 2- Ground-Based AntBar and Budget Aclivlty: flh -- Tactical Programs
Tactical Missile Defense

C. (0) BASIS FOR FY 1983 ROTE REOIEST: The FY 1983 budget tequist for the C-ol; M-nory Expansion program provides for
completion (of testing and evaination and upgrade of system softwae.

D. (U) COMPARISON WITH FY 1982 ROTE REQUEST: (S in thousand1s)

Total

Additional Estimated
FY 1981 FY 19H2 FY "1)RI To Completion Cost

RIflE
Funds (current requirementq) 1330 532 I's 0 2887
Funds (as shown in FY 1982

submission) 1330 532 0 0 1b62

Changes in FY83 represent a need for more lead item purchases for '(CMtS kits.

E. (U) OTHER APPROPRIATION FUNDS: (S in thousands)

Total
FY 1981 FY 1982 FY 19H3 FY 1984 Additio.,al Estimated
A,-toal Estimate Esttimate Estimate To Completion Cost

Missile Procurement
Funds (current requirements) - (0 8100 8300
Funds (as shown in FY 1982
submission) 31 0O01 OO 0 49110

Iluant it es (current requi rements) i 16
4luantitles (as shown In FY 1982

submission) 9 7 16
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Program Element: #2.37.39.A Title: AN/TSO-73 Modifications
DOD Mission Area: #222 - Ground-Based Antiair and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

F. (U) DETAIID BACK(ROIIND AND DESCRIPTION: As a result of new requirements, increased sophistication, and new interface
demands, "tie AN/TSO-73 software has grown to a point where there are no spare instructions remaining. Within this con-
straint, there are known modifications required to accommodate the PATRIOT Missile unit interface. The Missile Minder
(AN/TOS-73) is at the crossroads where memory must be made available to satisfy current demands either by reducing Materiel
Need requirements, such as the ,-umber of tracks that the system now manages, or by implementing the Complementary Metal
Oxide Silicon (C-MOS) Memory Expansion I'roduct Improvements Program. ThJs product improvement proposal is the only solution
that can provide the required memory capacity to meet all projected requirements and also provide a large growth capacity.
In addition to the vastly increased tremory capacity, the C-MOS Memory proposed in this product improvement will result in a
reluction of overall system hardware. Replacement of tle e;:isLing core memories with C-MOS Memories will result in a net
reduction of 541 circuit board cards.

G. (11) RELATED ACTIVITIES: Program Element 6.47.79.A, Joint Interoperability Tactical Command and Control Systems
(J I NTAC:F) Atiy). The INTrACCS program will provide data related to overall improvement in tactical effectiveness of US
Armed . es in joint battlefield operations by Insuring compati),ility and interoperability among the joint services/
agencies, operating facilities, and their supporting command and control computer systems. Duplication of effort will be
precluded by establishing and maintaining open line. of communication between responsible segments, assuring constant data
exchange and coordination of ongoing team efforts.

II. (U1) WORK PERFORMED BY: Program Management will be performed by Project Manager, Air Defense Command and Control
Systems, PS Army Missile Command, Redstone Arsenal, AL.. Contracted efforts will be sole source.

I. () PR(AM ACCoMPIISEUTEN'S AND FITURE PRON(,1AMS:

I. (U) FY 1981 and Prior Accomplishments: Initiated C-MOS Memory Expansion Program. Purchased long-lead items for
systems to he used r test and evaluation.

2. (I1) FY 1 '8N Eiro.rain: Award contract tor fabrication ind installation of modifications to test and evaluation sys-
tvims and tot soi-tware m-di-ficat ions.
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Program Element: #2.37.39.A Title: AN/TSO-13 MWdlficationas
I)D Mission Area: #222 - Ground-Based Antlatr and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

3. (U) FY 1983 Planned Program: Funds requested will be used to complete the development effort including test and
evaluation. Maintenance and diagnostic programs and software modification, integration, and certification will also be com-
pleted. Nine (9) kits are planned for procurement.

4. (U) FY 1984 Planned Program: Initiate modification kit production to completion.

5. (U) Program to Completion: Kit application is scheduled to begin in fourth quarter FY85 and to be completed during
the fourth quarter FY86.

N
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FY i98"_ RI)TE CON(RESSI()NAI. DFSCRIPTIVE SUMMARY

Program Element: #2.37.40.A Title: Maneuver Control System
DOD Mission Area. -351 - land Warfare Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES (PROJECT lISTING): ($ in thousands)

Total
Project i'Y 1981 FY l+82 FY 1983 FY 1984 Additional Estimated
Number Title A" t Ia I Est imat e Estimate Estimate To Completion Costs

TOTAL FOR PIO(x;RAM ELEV.ENT 787 14825 - 14947 9858 Continuing Not Applicable
OUANTITIES Not Applicable

D484 Maneuver
Control 'stem /8/1 14825 14947 9858 Continuing Not Applicable

B. (U) BRIEF IlESCRIrTION OF ELEMENT AND HI lI ;lt)11 NEFD: This program consists of development of a tactical command and con-
trol system which provides automated asslstaiie to process combat information for battle staffs. It provides assistance in
the collection, storage, distribution, revit:w, and display of intorisation. Both text and map graphics are available to the
user. This system allows operations staffs, (;3/S3, to prepare, process, and distribute estimates, plans, orders, and
reports. It is designed to operate with existing and planned tactical communications. Interoperability with the Army's

four other functional control systems (fire support, intelligence/EW, air defense and combat service support) will provide

total force level information to the commander. The Maneuver Contre" System (MCS) fulfills an urgent need for command and
control of battlefield operations from echelons of corps through battalion. It is needed to provide the commander the im-
proved command and control he needs to fight more effectively on the modern battlefield, where he is likely to be ottgunned
and outnumbered; this is achieved by providing accurate, up-to-date information, thereby permitting quicker decisions allow-

ing more rapid application of fire and maneuver. The key feature of this program is its Evolutionary Development and imple-

mentation beginning with an FY 1981 initial maneuver control capability in Europe and expanding in preplanned. time-phased
steps to a full Maneuver Control System (MCS) by the late 1980's. The current command and control system relies heavily on
manual procedures that cannot process In a timely manner all the elements of information required by a commander. MCS uses
existing equipment In engineering development to meet the immediate need with provision to evolve to satisfy the complete
maneuver control requirement and apply current state-of-the-art technology. The Army has the baseline set of requirements
which defines that information required by a maneuver commander and is the basis on which MCS can be evolved. Requirements
are continuing to be validated as a result of feedback from the European prototype. The Ln!tial validation was completed in
the fourth quarter of FY 1981 with evaluation of system performance during Reforger 81. MCS major components consist of the

Tactical Computer System (TCS), AN/UYK-19 (V), and the Tactical Computer Terminal (TCT), AN/UYO-30.
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PFr;og Kam F.lIemenit t (117,37.40.A I i t Iev: Ma i i v -r Y SL sste
))1) Mission Area-. 4151 -- Land Warfare iBrI. I 1 Act i . t 1- eat It: lrarms

C. 1)) ISASIS FOR FY 1983 RDTE RE1ollEST: Empliasi sIn Fy 19H3 "i kio. to I-, ' ion of the loft ia't Maneuver Control
capabilIity 'ith preplanncd , t ime-phase improvements. Feedbact It-, tils et tor i j- , i) used to Implement, test , and eval-
uate new functional Maneuver Control capabil ities. Improve*ment .it, ot apii .,i- a. will Include initial data base capa-
b.iliIties, add it ionalI protocols, summary reports, and security ia ,:ament . Kor:: 1 ca: pat ot ype coo I gurat ton willI be comple-
ted wi th final delivery of addi tional *ract ical (:,5pot er Systems . The design p1o 1t ta a longer term evoluotionary development
ci tort will be Initiated. Upon successful completion of Milest one ]HI contract iu-irds will be made for procurement of int-
is Maneuver Control Systems and contiued evolutionary development to enable jr)'ress ion from inltital capabi ltites to a

mature system. The program provides for Infusion ofI new techlo oV, as nere'ssaI y,* to preclude obsolescence and respond to
user feedback, to insure the most responsive ap.pl icat ions are avail able.

Current M ilevs tone fDats,
Major Milestones Milestone Dates Slown, hInFY 1991 _Submi ssion

Mission Element Need
Statement (MENS) 10181 1081
Approved A

Coot ract Award for
system Itesign 4082 3082

ASARC Ill1, Mlaneuver Control 2083 Not Shown

(;ontiactual Implementattin
for subsequent Evolutionary
Development and prototype
support 4083 N/A

Alternative evolutionary development concepts for the long-term, full-system capability were deferred until FY82 per con-
gression.al guidance to evolve the ultimate battlefield automated system design based on ieedback from the field and to not
solicit industry until the system requirements were better defined. ASARC 1I1, not shown last year, replaces 'le previously
identified ASARC 1; the Army has elected to pursue DOll evolutionary development concepts to compress acquisition rime of
necessary automated command and control capabil ities.
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Program Element: #2.-37. 40.A Ti r Ie: e a.tuuei- -Conf ra -System
DOD Mission Area: i351 - 1and Warfare Budget A, Lly i-y44. - Ta-tical Programs

D. (U) C041PARISOfl WITIi FY 1982 ROTF RIIII;I: ($ In thu. "t

Total
Additional Estimated

RIIDTE FY 1981 FY Iu12 FY 1983 to Completion Cost
Funds (current requirements) 7877 48:-4 85_ 14947 Continuing Not Applicable
Funds (as shown in FY 1982 7877 148 9 44515 Continuing Not Applicable

submission)

The FY 1983 difierence is due to a reducti n resulting from retined estimaites of anticipated costs during this period, the
Army decision to maintain only one Maneuver Control prototype tather then two (e.g., Europe rather than both CONUS and
Europe), and general reprograming to higher Army requirements. The FY 1982 difference is due to an inflation adjustment.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion 2/ Cost 2/

Other Procurement, Army: I/
Funds (current requirements) N/A N/A 26,1oO 17,40O 414,500 455,700

Ouantities (current requirements)
Tactical Computer System U!A N/A 10 6 144
Analyst Console N/A N/A 3 3 40
Tactical Computer Terminal N/A N/A 21 9 436

I/ The funds are for ADP hardware devices including production engineering for deploying the Maneuver Control System (MCS)
beginning in FY85. FY83 and FY84 procurements field the MCS to the VII Corps and will complement retrofitted devices rre-
viously introduced.
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Program Element: 2.37.40.A TitlI : Maneuver Control System
DOD Mission Area: l/351 - Land Warfare Budget Activity: /4 - Tactical Programs

2/ These quantities are for active Army only; insofar as this program is an evolutionary development, it is expected that
-eedback from Europe will alter configuration quantities as needs become more clear resulting from the contiiuing use and
evaluation of MCS; in like manner, funding estimates will change.

N
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Program Element: #2.37.40.A Title: Manetuver ControlSystem
DOD Mission Area: ff151 - Land Warfare Budget Acttvity: #4 - Tactical Programs

I. (I) D)ETAILEDI H'.CGRlTlt~NlI ANDDESCRIPTION: The Maneuver Control 'System (MCS) for corps and subordinate echelons will
provide combat coitiz iders anti their staffs the'means to assist them in management coordination and intersystem intertace.
There are several battlefield automated systems under development as identified in the Army Command Control Master Plan
(AC2LlP) and the Army battlefield interface Concept (AR[C). EAch system is getierally designed for a specific single func-
tional area and provides data to the combat commander at. a rate which tar exceeds the current capability of the manual sys-
tem to accept. 1thus an urgenit need exists for automated meanis to assist combat. commanders, It is using existing equi pment
concluding develoipment hegun In FY75, the Tact ical Computer !SYsti's (CGS) and the Tactical Computer Terminal (TCT) , which are
proceedinrg to type class iti cat ion * An initIal Maneuver Coot ri I cipab I I it y h as been estLa blI Ished In Europe in tire V II Corps.
and t his I nit I Ia I can t I gorat I -in wil Iu rder go a contiun vo I it tvl i narTy dieve I (Ipictl . There will be a logical , event-oriented,
tine-phased prugress I tt i inc rementai I I y ile-Vi L op i rig, test itif, , 'V.0 na ig, aid fir I i ig u0 funct ional1 capabi lit ies leading to

the fullI Maneuver Control System. The advantage of doing t10 it: a live oist eirvi muscaet is that it provides the user with
an iot lal Maneuver Control capability now anti permits the tsuL. test alternattive cont iguratltons to determine the best in
light of mission requirements. hUnder the evoluitionrray devvelt'vuuIA concept it is essent ial tn recognize the need for con-
tinuous adequate fundilng. because of the modular natutre of hSir augmlent ation is possible arid its nature will be dt-ter-
mined trom field experience. Contractual eftlrt during FY )993 is reuireid to lurther evolve Maneuver Control functtions and
to develop time evoulmtioniary dievelopment desigii plan for the ijii I mantuiver (iniOrcril System (MCS) . The final design 1p1an will
be based upon the baseline set of requl retrnts a ard will prov i31 the ungnui ikmg di Cci In for thne objective MCS.
Contractual efforts in FY 1983 and beyond wi I be req~uired t waitiin the(- Kimmpan prototype and respond to user feedback
with evolving Improvemenrts based on requl ireents val idatedi 1, Ili. a'peratliou, ml usvr.

G. (Ii) RHEATEDl ACTI VITIE: Program El esut f-.47. 27.A: Ta ti, I. (:moutt .siu/ cl Computer Terminal (TCS/TCT).
This pro.)ect -p-r .iiei, _t It,- g.imeri c harudware I o t hett meuvcr contial eleauni -d lu,% 1,11 Ilopl irate any efforts conducted in
LiCS; Program Element 6.47.12.A: System hnjineering for Tactical C3 Syi;tmvisv. 'this lrc;utai provides resources [or imple-
mentat ion Of force ititertieranhi Ity funrctionms.

It. (11) WORK PE'RFORLEA) HY: Project Mana er , tperat inns TaviIci Dat a Systit.- I iLIADS) , 11S Army Commumnicartions Research and
Development Comand (CIIR4iCOh) , Ft Monmussthi, NJ. A tontratr w,11 be COMlet it ively htle-eild iiir the hull tICS evolutionary
development effort.

UNCLASSIFIED
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Program Element: #2.37.40l.A Ti I: Maneuver Contiol System
DU)D Mission Area: #351 -land Warfare Hiudget Activity: -- Tactical Programs

I. (tU )pIOCRAM ACCOMPLI-'1MENTS AND FUTURE PROGRAMS:

). (IJ) FY 1981 at, Prior Accomplishment: Modern, militarized computer hardw.,-e, specifically, three Tactical Computer
S stems (TCS) and seventeen Tactical Computer Terminals (TCT), were introduced into Europe VII Corps as the Initial Maneuver
(.,otrol elements from which evolution has proceeded. Operational evolution of the prototype Maneuver Control System was
continued in Europe during Reforger 81 training exercise. The baseline communications software was introduced as well as
the communications interface, report/order generation, and automated assistance software. A memorandum of understanding
between IISAREUR, the combat developer and materiel developer was executed. Establishment of a European Field Office was
initiated.

2. (U) FY 1982 Program: Evolution of the Maneuver Control prototype in Europe continues with time-phased, preplanned
improvements toexand the base from which field experience is being obtained. Mass storage media are being introduced to
begin data base implementation. Additional Tactical Computer Syste'ms (TCS) and Tactical Computer Terminals (TCT) will be N
added to the prototype. A contract to complete the full MCS design plan and to continue evolutionary development of the
full MCS will be awarded.

3. (11) tY 1983 Planned Program: During this period, the program continues the incremental development, testing, eval-
uation and fielding in Europe of added user functions. Implementation cycle will be geared to the needs of the user and the
capability oi units to absorb in a logical fashion expanded functional elements of both hardware and software. Pending a
successful Milestone Ill review, procurement of system components will begin, and contractual implementation of subsequent
evolutionary development for the full MCS will start.

4. (U) FY 1984 Planned Program: In FY 1984, software development will focus on the full data base implementation
while beginning Integration of those force-level ioteroperability functions specified In the Army's Battlefield Interface
Concept (ABIC). Contractor effort will continue prototype maintenance and support.

5. (U) Program to Completion: Full Maneuver Control System (MCS) evolutionary development continues under contract
and in Europe under the evolutionary fielding approach both in hardware and software. The government Software Development
and Support Center will continue to support the prototype system. User applications for the full MCS, especially
force-level Information protocols, continue with field integration commencing within the Command, Control and Subordinate
Systems (CCS2) environment.

UNCLASSIFIED
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FY 19143 RIYrE CON(RESSIOINAI DESCRIPTIVE SUtMMARY

Program Element: #2.37.42.A Title: Communication Systems Engineering Program

DOD Mission Area: #345 - Tactical Communiroit tons xidget Activity: 04 - Tactical Programs

A. (U) RESOURCES PROJECr LISTING): ($ in lh, oands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL 'OR PRO(:RAM ELEMENT ( 0 1485 1869 Continuing Continuing

372 Communication System
Engineering Program 0 0 1485 1869 Continuing Continuing

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSIOJ NEED: The Communications Systems Engineering Program is an attempt to
unify the fragmented management for development and improvement of tactical communications systems Into a single program in

order to resolve problems in an effective and timely way. It provides near-term user assistance through military adoption

of commercial items and accelerated product improvement using existing technology. This activity, along with development of

new procedures, will provide a sound management base to address current user requirements and problems.

C. (U) BASIS FOR FY 1983 RDTE REOUEST: Prcgram will initiate excursions into airborne retransmission shelter, investiga-

tion of an en route commtnImcation capability for use with airborne and ground forces, Initiate development of an automated

Communications Electronics Operating Instructions (CEOI) dtvice and a burst data device for field use.

I.

UIRLA. SSIFIE
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Program Element: !2.37.42.A Title: Communication Systems Engineering Program

DOD Mission Area: 3 - Tactical Communications Budget Activity: #4 - Tactical Programs

D. (U) COMPARISON WITH! FY 1982 ROTE REOUEST: (S in thousands)

Total
Additional Est imated

FY 1981 FY 1982 FY 1913 To Completion Cost

rIfTE

Funds (current requirements) 0 0 1/8,) Continuing Coni nu I ng
Funds (as shown in FY 1982

stibmission) 0 (1 I 0 0

This is a new submission in FY 1983.

E. (U) OTHER APPROPRIATION FUNDS: (S in thousands) Not Applicable. I r

UNCLASSIFIED
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Program Element: #2.37.42.A Title: Communication Systems Engineering Program
DOD Mission Area. 345 - Tactical Communications Budget Activity: #4 - Tactical Programs

F. (U) DETAILED BACKCROUND AND DESCRIPTION: There is an urgent need to take positive action to upgrade the current tacti-
cal communications posture throughout the Army. While there are numerous developmental actions underway to enhance various
aspects of the communications systems, these actions need to be unified into a single program. The Communications Systems
Engineering Program is an effort to unify the fragmented management for development and improvement of tactical communica-
tions systems into a single program having the responsibility and authority for resolving near-term problems in an effective
and timely way. The objective is to provide near-term assistance in the form of quick-reaction projects through military
adoption of commercial items, product improvements, accelerated development based on technology and development of new pro-
cedures. This program will provide a basis for action on user problems and -iulrements and will be a means for modifica-
tion of performance specifications for those systems presently under development.

G. (U) RELATED ACTIVITIES: None.

H. (U) WORK PERFORMED BY; Program Management will be performed by the Director for Center for Systems Engineering and
Integration. This effort is supported by representatives from the Communications-Electronics Command (CECOM) and the US
Army Signal Center.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE IRO(RAMS:

I. (U) FY 19CI and Prior Accomplishments: Not Appichle.

2. (U) FY 1982 Program: Not Applicable.

3. (U) FY 1983 Planned Program: Initiate development of on automated CEOI device and development of burst data device
for field use. l'g-i-n curions 'into alrboroe retransmissiun shelter, investigation of en route communications capability
for use with airborne and ground forces. Proceed with developm,.ot of an automatic tactical frequency engineering pilot sys-

4. (U) FY 1984 Planned Program: Initiate efforts to improve IF capabilities to handle Emergency Action Messages (EA)
for Nuclear Capahl. Forces and to improve multichannel capability. Provide system engineering for effective fielding of
emergency automatic data processing systems. Investigate the need and supportability of millimeter wave radios for tactical
operations.

UMCLASSIFIED
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Program Element: #2.37.42.A Title: Communication Systems Engineering Program
DOD Mission Area: #345 - Tactical Communications Budget Activity: #4 - Tactical Programs

5. (U) Program to Completion: ContInue developments to provide solutions to communications problems including
maintenance and repair. Continue to be aware of technology investigations of industry initiatives and evaluate their appli-
cation to military communications systems. This is a continuing program.

UIICLMSI[ED
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EY 1983 RDTE CONGRES31ONAL DES-,IPTiVE SUMMARY

Program Element: #2.80.1O.A Title: Joint Tactical Communications (TRI-TAC) Program

DOD Mission Area: #345 - Tactical Communicat.ions Budget Activity: #4 - Tactical Programs

A. (U) RFSOURCES (PROJECT LISTING): ($ In thcusands)

Total
Project Fy 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 3'4:84 42986 47184 52515 Continuing Not Applicable
OtUlT IT I ES

DI04 Joint Tactical Communica- 6A49 7022 7333 7320 Continuing Not Applicable
tions (TRI-TAC) Office

D107 Mod to Army TRI-TAC Interface 0 5057 5068 4820 Continuing Not Applicable
D110 Mobile Subscriber Equipment 113 8033 2149 2003 Continuing Not Applicable
Dill Digital Group Multiplexer 2851 1445 5296 2340 Continuing Not Applicable
D114 Other Service

Assigned TRI-TAC Tasks 2305 1992 4568 4944 Continuing Not Applicable
D116 Facility Support Element 851 1049 981 953 Continuing Not Applicable
DI17 Short Range Wideband Radio

(SRWBR) Assemblages 622 267 274 0 0 7663
D119 Modular Record Traffic

Terminal (MRTT) 6313 6863 9791 24239 Continuing Not Applicable
D172 Net Radio Interface (NRI) 427 267 139 204 Continuing Not Applicable
D178 ,int Test Support 1363 1737 1945 1194 Continuing Not Applicable
D222 Automatic Communications

Central Ofttice AN/TTC-39 13390 9254 9641 4498 0 26249b

* Otantitles inclue 9 AN/TTC-39 Circuit switches, 7 AN/TYC-39 Message Switches, total of 549 items of DGM familv (15 compo-

nents), 6 AN/GRC-Ih-' Radio Set SRWBR Modification Kits, and 3 each prototype assemblages of AN/TRC-173 Radio Terminal,
AN/TRC-174 Radio Repeater, Standard SRWBR Assemblage, Radio Terminal Set, AN/TRC-175. and the Modified AN/TRC-138 Radio
Repeater. Other R, E quantities represent a number of diverse items.

UNCLASSIFIED
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frrtrmElterlnt it-.Pii. 10i. A Ti e:o int -1 ;th i .I i-oll t ; iR-IAC)_ iroi,
01i) Mission Area: lr3.' - Tact Ica I I~r,-ic.t i Ii Ar iil -a ru" rims

B. (iU) Pi~ R 11 _i -CRprr (N OF _1:1114Vl F 'f 11 S 11N P : Il't .1 Ito ti Ic da] Convii tr iong (TRil-MiA) PIngrnm Is a Jlla
Inric ard iiAircy pr iorram to n1,v-i -p~ ; r ie, I %, or- t .ri i . .- ti ,cnrnn I I d conrmnninlat i., ns ystemr'i rind 'luip-

fluiiri tin Satisfy thre tacticeal cvenrrrrinslIren? oJ n .1 I l~e n,11i!i 1-~e y ahi ntr Interopernniility b'tw'en Airv arid
oither l)CPartrient of I~fenie (DOll) telt-cirmiiclc, If -I/S t-c rev ne 1i W l eqiiirp r" whicli retflets the mrost recn'it techi-
inology, afid eliminating duiplication arnvi~g tihe r, /npen, y . i . li;Tes" S' tvEr eqinPmert will pninvirle combratr forces
with tactical commuannications equipmrent to mieet ti' Pi hil itv, r- i r y , rml inn~ty, arid avalability rerun tc'rren of the
modern battle-field, provide resistance to the i in pt andr elt-ie war-lire Ibreat (it potential enemies, and teduce lifec
cycle surpport and personnel costs. Thlie cunrrent Ili,- iiorrv ol 1ri- - e I,- fcarl irvinirr- s wlitched comniIcat irnrs rnnsters arid
erj'rIpment Is characterized by obsoiete, rrarpowvr-l or .rnrlve , po- Itri I oit Ilv iriantia In-ci ,'jrlrne arnd recoird t rail IIt (ori-rsages)
swl teihoards; obsolete , low-speed , electrnruecharri-i , rrnrel lii r Ic vpewr it('rt , rrrnrr'n're analog, te'lephorners , .Indi a diiit-
tal , sol id-s tate minitI dianne I transmi ssiorn svst in (-ja~fr tif t r ? irk serrrity p rI irririnn technical rrtzl/am'rrer
facilities. Crurrent tacticeal voice telephone rystr .''i-arre rirt q~ l'. r'i erri-trr end vitire secriity. Tactical rrecord traf -
fic,* while secure, Is slow, unreliable, and marrial . MobiIi t y oh :W ic ticAl i Ilex it1) i Ity I n the d iv isin andi bri gade are redor-
red by the slow Installation and displacement timevs Inc tire crrrr til i,,Isin mi iirbairirel equripment . Thre Army's imply-
mnrtation of equniprment developed under tire TRil-TAC i ro 1 rn wil p i-i In a signi I i Increase in capability over crrrent
systems/eiprent . The Army's Integrated Tactical i 'Pnnrsil catir1s !,.stcrs (I lTAC.s,) rrvplo rvtrrg TRI-TAC eqruipment will be capa- .-

ble of end-to-end voice, record and data security. TRI-TAC cqlii rnt hri'evs tihe sin I trim tire current arralrig eqiipmnrt tri
dipital systems. fVlgftal systems/eqipment take advarntage of lo11t--Scale riteirrar tori (I.Sf) solid-state techitioirgy fu
increased relilability and reduced maintenarnce, -sice, weight, arid porwer crrrsrrmptitr; provide increas-d efficienicy ot trarrs-
mitssion systems wi tihout increasing tire number of radio system,; or tadito sprctrumr ir ipieri; arid lend themseive's to tire
cost-eff ec tive appl icat ion of voice croimunicat tions secrurit y (CiOiSKCt) ann tam-re I 4 irri' techiriques . Mobility arid l rrstIa I a-
tiorr/displacerent items in the division area will he significarrtly improved tirr a lrriile Subsacriber Access system thrat pro-
vides tire addressibllity of an automatic telephone system and the rirobility antui voice secririty of a net radio. Both virine
arrd record traffic switchring functions will be secure, auitomated, and processor corntrirlled, aird telephone rubactitreir will
have tire capability of end-to-end secutity.

C. (It1) B5ASIS FORl FY 19PI RDTF REOITFST: Continue contractor development of vol twate irrterface of tire AN/TTC-39~ and
A/C-9aliciesw iiter TRI-TAC developments. Monitor development of tire ScueDgtlMtRdolitr c Yio

tire Net Radio Interface family which provides secure interface capjabi lity' for combant net radios into the tactical switched
multichannel network of TRil-TAC developed items. Continue develirpme'nt on tire Miduir Record Traffic family ot Secure Recrord
Traffic eqjuipment to replace tire oibsolete, low-speed, electromechrarrical teletypt,.wr Lets currently in tire field. Con t Inue

UNCLASSIFIED



UNCLASSIFIED

Program Element: #2 .80Q.i0.A Pi*t le: Joint Tactical Communications (TRI-TAC) Program
DOD Mission Area": #/345 - Tactical Communications Budget Activity: #4 - Tactical Programs

preparation for award of development contract for Mojbile Suibacriber EquIipment (MSE). MSE Is the secure, mobile,
radio-telephone to replace the limited mobil I I y, nonsecure muiltichannel system currentlIy used at brigade and in the division
ares. Continue support of Digital Group Mulipkexers, Short-Range Wideband Radio Assemblages, AN/TIC-39 circuit switches and
AN/TYC-39 message switches reaaining at the 'IRI-TAC Joint Test Facility for use in test of other TRI-TAC developments.
Continue funding support of the TRI-TAC Oftil-e, Joint lest Eliement and Facility Support Elem~ent in accordance with DOD
Directive 5148.7 and DOlD Directive 5148.9. Continue moni toring other service-assigned TYI-TAC programs to Insure Army tech-
nical , logistical, training, testing, and user requirements are being satisfied.

Current Milestone Dates
Major Milestones Milestone Dates Shown In FY 1982 Submission
(Message and Circuit Switch)

Engineering Development Contract Award Apr 74 Apr 74
Preliminary Design Review Sep'74 Sep 74
Integrated Test Plan Feb 75 Feb 75
Final Design Review 11ic 75 Dec 75
Prototype Qualification Test (POT)

Start Message Switchi/Circuit Switch May 77/Mar 78 May 77/Mar 78
Complete Message Switch/Circuit Switch Apr 711/Nov 78 Apr 78/Nov 78

Development Teat and Evaluation/Initial
Operational Test Evaluation
( DTh- I10Th-)

Start Message SwiLOh/Circuit Switch Jal1 78/Feb 79 Jun 78/Feb 79
Complete Message Switch/Circuit May 79/May 80 Jun 79/Apr 80
Swi tch

Defense Systems Acquisition Review
Counicil (DSAIIC 1l1)
AN/TYC-39 Message Swi tch Mar 80 Mar 80
AN/T'rc-39 Circuit Swi tch Jul 80 Jul 80

UNICLIA S SIFIED
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Pr i ar,, Elem, rit: #2.80. I.A Title: Joint Tactical Communications (TRI-TAC) rrogram
I.;I) lilSin Area: 0345 - Tactical Communications budget Activity: #4 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Production Q)ntract TTC-39/
fY(: 39 Switches Sep 80 Sep 80

i tal Operational Capability (10C)
AN/TYC-39 ?t-ssage Switch Mar 83 Feb 83
AN/TtC-39 Circuit S'witch Aug 83 No Submission

I. (U) Validity of total development costs: Costs have been validated in Baseline Cost Estimates (ECE's).
Non(onotractuai program costs are based on historical experiencr and enjoy a high confidence level. Overall confidence level
tur the estimated dollars required is high.

* illlestones shown for Project D222, Automatic Communications Central Office, AN/TTC-39 which is the lead major system
TRI-TAC development item in the program element.

l). (U) COMPARISON WITl FY 1982 RDTE REOJEST: ($ in thousands)

To il

Additional Eat mated
FY 1981 FY 1982 FY 1983 FY I Pt. To Completion Cost

H, DTIE. . .

Funds (current requirements) 35084 42986 1,7184 52515 Continuing Not Applicable
Funds (as shown In FY 1982 33485 48107 71738 65011 

,  
Continuing Not 6 plicable

submission)

General: The changes in the program are based on changes in te, iol lation Index, i $5.0 million Congress.o - FY82,
and-a-restructuring of the program based on changing require"wits.

UNCLASSIFIED
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Program Element: #2.80.10.A Title: Joint Tactical Communications (TRI-TAC) Piogra.m
DOD Mission Area: #345 - Tactical Communications Budget Activity: #4 - Tactical Programs

E. (U) OTHER APPROPRIATION FUNDS: ($ In th)isalds)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Other Procurement, Army
Funds (current requirements) 97800 111000 2iBI00 277100 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 89.00 102400 2 12200 - Continuing Not Applicable

Ouantities (current requirements) * * * * *

Ouantities (as shown in FY 1982
submission) A * * A * *

• Large number of diversified items.

General: The increases in the program are based on an increase in the inflation index, increases due to FY81 supplemental
ant17V82 amended budget, and a restructuring o Lh. program h.isud on increased requirements.

Project D222: A three-year multiyear contract for TRI-TAC switcht*s was awarded on 30 Sep 80. The FY80 dollars were obliga-
te-ed on--t-a-tcontract. The second year (FY81) cosL is $72,3j0 thousand, and the third year (FY82) cost is $82,100 thousand;
these costs Inclule changes from the FY81 submission caused bv FY81 supplem.ntal and FY82 amended budget.

UNCLASSIFIED
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Program hElement: Qy.80. 1 (.A 'IiI Nil-t I tnti-t I vl i (on lat ionsCU (I 1-TA':) Pro ra'
tDOl) Mission Area: iii4t 5 Tacrtcnl (:ommirnicat f-is r" A ti : f. l'7tlealF-1 giTams

F.- (11) Dl;TAI LED BACKGRIOUIND AND DES'RI'T ION : T11-' Al h- 1v. , I i-Ir a. .1 ivt Army, Navy. M Gr n"Cr * Air Force,
and Nationlal S ecurily -Aecy-(NSA) progirn to: (1) assure- C',. al i: 11y oI Ltei riI o'mmuniCAt taNs sysl emas rot de.Vioes used
in joint coiihat force operations, and (2) acliriese miximr e cor' T,, I1rroug'l [,tut d'vierevelopmenrt , acqrl xl ion, .110
follo w-orn !;rrpport of tactiteal cormunications equripmenot. IRl-IAC-1, 4t-loped (pti pwint will provide' a common, intregrated, comn-
patibhle, secure, mult ichannel t ctteai communricat ions system fir I rrnTi g rod owl in.' to support US cr'mhbrt iorc,'s com-
mencing in the early ilf(I's. It will Interconnect with thre Lie:ens.' 0mmnsi-It ins Syrt.'ms (EICS) and hanve thte capability to
Interlace with systems of our allies (i.e., North At lantic Treaty organization). Thie planned THE-TAG program willI provide a
Joint Service tactical switched trunking capability fiot voice and re -nrd common i-ar ons and for data comunicat ions to sup-
Port thre emplonyment of evol ving computerized syst ems.* Advances ir soElid-state e lectroni c circuit techrnology andl the
increasing availability of low-cost, wide-band transmission mediHa will be exploited In obtain: (11 a faster rate of Intor-
mrtior tranrsfer, (2) transmission and voice security, (3) Increased mobility thrrrrgir size and weight reduictions, and (4)
imprrovedi reliability aird maintainability. Tire scope of this program includes: it1 costs orf operating tire IgI-TfaC Office,
Fort M'onmouth, 10, and the Army shrare of the Joint Test Element (YTE) , Fort llrrac. 'ca, AZ, incuInrdrg support conrrracts; (2)
cost of accormplishring aclnrisitlon tasks for tire TRE-TAC program assignred to ftre Arxm" by tire office of tire Secretary orf
Defense; and (3) cost associated with monitoring the Array's Interest in THE-lAC tasks assigned to other Services lot
development . Tirert rrre twenty tasks in Lte TRI-TAC program whrichr have be~en arsigrreud to the Services; twelve Pro jects hrave
been assigned to tire Army.

G. (U) REIATI) AG711VITEES: Related programs inclrude other Services- andi National Security Agency (NSA)-assignei THE-TAC
tasks unrpirgram eement 2.80.10.F, 2.80.iD.M, and 3.34.0i.G (Crmrmurnicationrs Sernirity Eqruipment). lte TRI-TAC O111ce
smonitots ail of tire assigned TRI-TAC programs and any Service/DOD) agency-related programs to Insure there is nrr duplicationr
oi effort.

1i. (it) W~ORK PERFDHMED BY: Overall System architecture and interservice coordinatiron is pe-rformed try tire Joint 'Tact ical
Commrrricat ions 01ffice (mi-TAG) , Fort Monouth, NJ. Acqrrisit iorr (developmerrt and prroductiorr) of THE-TAG equipmentt is per-
ffrnd by tire tasked Service or agency as assigned by the Secretary of Defense.* Crurrerrt Army errtractors at-':
GT-Sylvania. Needham Heights, MA (AN-TTC-39 Familly of Switchres); Rlaythreon Company, Srudbury, MA (Dligital iup Elrntiplex(r
Family); Slrrger/Librascope, Glendale, CA (SST); arrd ITTE, Nutley, NJ, (SiiWii). Tire Till-TAC office, whrichr Is totarlly irrrdeni
by tire Army, has one support contractor, Planning Resources Corporation, Mc'lean, VA. in-house develorping orgrrri ato orro
THI-TAC tasks assigned to the Army is tire US Army Communcations-Electronics Command.* Frrt Mnmouth,, NJ (Project Marrager,
Hulti-Service Communications Systems (MSCS)).

UNCLASSIFIEDt
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Program Element 112.80/. 10. A 'i i t Jo..int Tact teal Cominilil cait lona ( TRI -TAC) P~rogramn
DOD Mission Area: *T34_5 - Tactical Communications Bu~detctiy:-Tn a rgrm

I . (U) PROGRAM ACCOXi ISiINENTS AND FUTRrIE lPFa;*A.S

1. (UI) FY 1981 and P~rior Accomplishmsents: Two competitive advanced development contracts were awarded for the
ANITTC-39 fam-ily of circuit and message switches in 1972. TlIe Defense Systems Acquoisition Review Councti (DSARC) approved
entry Into fill-scale engineering development on 12 April 1974, anid an engineering development contract was awarded to
GTE-Sylvanla on 16 April 1974. Pertormanve spieci ficat ions were developed fur: a family of Digital Grourp Multiplexers, and
after evaluation of competitive bids, a full1-scale engineering development cont ract was awarde-d to Raytheon flompaoly in iMay
1915. A Special D)SARC Review was held in November 19J76 on the AN/1"TC-39 family ot switches as a resuilt of a breach at
Development Concept P'aper 01135 cost and schedule thresholds. As a rezult, a revised program baseline was egtabllshvd, which
extended thle circut. swi tch schedule by 16 mouths and tile messagei swi tch schedule by 9 months. The AN/TTC-19 cont ractor was
directed to conlstral development effort through FY 1977 unde-r a cumlative boiding cap of $10*0.5 milliion. D(2i models to
support the Alir Force Technical Communicat ions Control Fad lit je,; (TCCF) program were de-l Ivered in August 1977. ),reparat ion
continued Jar award oi a Net Radio Interface (NI/I) enrgineeriicg delvelopment contract award in FY78. Durilog VY 1978 Vesearc h
and Development Acceptance Test (RDAT) on thle AN/TYC-39 Mesag,)e Switch was completed. 'Test models were delivered to the
Joint Test Facility and Vevelopment Test arid Evaluatioo/Initia) Operational Test and Evaluation (DTE/IOTE) onl the AN/I[YC-39
Message Switch was started. A Mobile Subscriber Equipment (HSE) Special Task Force was established to prepare tile docu-
mentation necessary to obtain a Defense Systems Acquisition Vevie-w Council (DSARC) I decision to enter advanced development.
A Net Rtadio Interface (NRI) Full-Scale Development (FSI)) contract was awarded, and planning fcr DTE/IOTE begun. The estab-
lisimerit of tile Facility Support Element to provide the baseline of inventory equipment necessary to support thle testingl 01
all TRI-TAGC equipment as required by DOD Instruction 5148.8, 13 June 1980, was completed. Engineering development Contract
for Short-Range Widetanl Radio (SI/WBR) modification to the AN/GRC-I 44 Radio Set was awarded. In FY 1979 l)TE/ IOTE of the
AN/TYC-39 message switcih was completed. DT1 10Th' began or) tie AN4/TTC-39 ci reint switchn, 1104 equripment anod the AUITNC- ill

andi 114 1)(2 assemblages. The analog Net Rullio Interface (NE I) modii icatilonl wa Vimpi et i d. Requests for proposalsa ( IF1l I lir
Initial production of SST equipment, for the HRT/T program an1 

the A/T'TC-31
9 anid All/TYC-39 swi trues were rel ease.

Preparation continued for thle planned Mobile Subscriier Filojm nt (1S)milestone andi the AN/TTC-39 DSAJJC )il mi lestone.
During FY80, the fo)llowing actions were talen: awardled a ti. e-vear itultiye.rr, contract for Ati/TTC-39 and ANITYC-)il switches
aot 301 Sep 80 folIlowing tavorable DSAI/C Ill at II IA dcisictn, awardedi a Full-scale Development (FSD) runt ract tor t ile
Single Subscriber Tertainal ( ssT) on 29 Sep 80); prepared fur M.Nh PSAIC I milestone; root inueid monitor ing athler
Service-managed Tlil-TAC programs; coot inirit oper airn anti ma iltenattee of thle Facility Suipport Element; coot i ied tuppilort fit
the TRI-TAC Of fire arid Joint Tist Element ; itii red nonitor i g itf ortier service aissign-1 I'RI -TAC projects, ; ornjl u id
Development Test anti Evaliution and Operiti o... eist and E.va I at ion of tile DGll equi pment arid the AN/T/C- 13 iani Al/iTW-I174
assemblages ari prepare(] t or init ial priiiiut iiiur to it., li d.- %/Ti/C-I17.

US S LIED
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Program Elcment: 112.8fl.lO.A Title: Joint Tactical Communications (TRI-TAC) Program
POD Mission Area. V341Tactlcal Communications Budget Activity: 1,4 - Tactical Progras

2. (U) FY 1982_Program: Begin fielding the Basic Net Radio rinterface Device And prepare for Modular Tactical
Ccmrunf-atlona Center (MTCC) Army System Acquisition Review Coiincil (ASARC). Initiate DTE/IOTE of Single-Subscriber
Terminal. Continue monitoring other aervice-unonaged TRI-TAC Items; continue operation and maintenance of the Facility
Support Element. Continue funding support to the TRI-TAC Office and Joint Teat Element. Continue software interface
development for TTC/TYC-39 and emerging TRI-TAC systems, and provide necessary TR1-TA1C Interfaces.

3. (U) FY l'183 Planned Program: Begin fielding of both the A14/TYC-39 Message Switch and the AN/TTC-439 Circuit
Switch; complete 07h/ITE of SST; conduct In-Process Review and award initial production contract. Continue software filter-
face development for maintaining Interoperational system comepatibility of software between fielded communications systems
and emerging TRI-TAC systems. Continue monitoring other gervice-mainaged TRI-TAC Items. Continue funding support of TRI-TAC
Office and Joint Teat Element.

4. (U) FY 1984. Planned Program: Begin fielding of tigitnl Cr-rup lultiplexet -oipment and assemblages and Short Range
Wldc,nd Radio assemblages. Continue software Interface rievelnpns'nt for maintainfng interoperstional syprem corsatabilfty
of oft-ware between fielded communications systems and emerf'.ng Ti-TAC systems. ( ontinue monitoring other service-managed
TRt-TAC items. Continue funding support of TRI-TAC Office anti Joint Test Element.

5. (U) Program to Completion: Complete DTE/!OTE of liTCC, conduct ASARCttSAI(, and award Initial production contract.
Continue all ongoing efforts inTITAC software system compatibility and other service-managed TRI-TAC items.

UNCLASSIFIED
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Project: #1)104 Tit Ie: JonlnI I ft cl; fosnnnl~i ions (TRI-rAc) office
p'rogram El cnent #12.80.10.A If e I nie Ine k-, n unltat icns (TRil-TAG) Progr.wn
DO)ilSb loin AreaTI 4 5 - Tactical ComnnnnnI iaI tons 1111i.t. Act li y : i/n T len]--a Programs

A. (U) IJE7AIIA,) BIACKGROUnlND AND DESCRI PTIONE: I1li, Joint Tiat I ic l Cornnnnnnnrnl c i on (TZI -TAC) i4f ice was establi shed by thne

Secret ary of Iiifensu to provide overall jof nit tnnninageaent of Inc TRI -TAG' Pirncnnn. Dtpactwnnnt of Deftense (DUOD) Directive
5148.7 placvd thne Dilrect-or, IRI-TAG Office, nnndel thne stafIf ulpnIvi stin of tie AS)(C il) tie. LnUsLb(C3 1), and p'roject D)104 w.lnn
created to provide fundling support to Lte Of -AC fi ce. '11 rn i nlr tlnron~t e of tie fill -lAC program are to provide teqniflnnnnnt
anid syst ems thant are cnmnon/interoperable biitC i 64 en ' ViCeS , tln~ni pernuit tr,1nnni ttinig fi cm analog to d igital cnnntia on

tint. are Capnable of cod- to-end security to tsinn t national ai.Fnnd thnat rednuce l ife v)n le. cost/manpower reqol rteents

throughn outstannlg techlnnnogical advances indnn itinnprnnved bnnjnf Vi in i iIt y. 1 .tcin Scc c.,Fi cy Is tasked by tine Seem La ry (it
lefense to ac qnnire vci olnt of the 181-TAC lfngtan. line ta:i !n-revice/Allen, y fnnndt; the Rbl) effort for tine taske-d e leneint s
aind procures t0nnn1 vecets to satisfy all liom 1 nnicnnnV . Inh Snr-vic:i/netncy nnnnst a) sn, bnudget for a pro rata. shiate ont
tihe TI-TAG Joinnt feetL Elemneint Costs. [R- IF i-f I , mIn Ilin 1. vcIs are icc-ai.ennnled i,, the Dlicector, approved fly tine
IFUSD(31 ) , annd pnmnngicnnd by~ tine Army. 'lic lltni nnr Ln; r-1 . : it. iF-i lnnr ,y!;n! do!in tiltin i nd engineering of 1Km-TAG SyS~ts
and equnipmnnent andnni nIvn- at, tine nrcni tecn ! .;nfn nup ein t rm-) .idnnl ni nipnl i itin-i i,,r th innnRI-I AG programn. lie Lt rves at, tic
s~nngle poilt of "t-otdinntuinnnn lot technnic,nl .-. " ts ni l RI1. ,m Ltern lot INAW 110d nntCnnr ;n lied govemnnnnnennt. Ife pncn.n1,ce
etliipme'nt specc t ni fnnn;, cool igurat-in -1nnnnn n -Innlnntaltns n :nnel city nnf btifntn design, prescribes thne technnicanl annd ner-
forinnainCe btitnninncnlS f nc 'fRI-fAG systemns nnnd i nIl.'nini and pr, n;( ribI- imt er .nnrn niei gi fn coordinating thne Conndunct , plannhig
ani cepnnnt lug o1 jnnnit inevn-Iolenent lest annd 1voiltnnof In aind nili i Onperant lnnnl 'lest annn Lvalniat Ion (DTF:/lcn'r:) of l1lt-lAC
systens aind eqnnlt-'ten itn Includne tine vst.nll i nn nt ,n11nd niv'il i oin n;q11tment nnf at Joint Tena Liement and a Joit lest Facility.
Illne irectot a] so conni i nnites thne pronductinnn nil.nnln of 'IR -'!An bystenns .nkn ann;iStnn tf~e DUiSD(G31) tit tine mnanagemneint ol
fitnainciani ren"nsn ies ninint i zud for thne dec-lnlnn nt nnndl innqnnn itF,n ot 'fill-AG systens a nld equiipmnst.

BI. (U ) RbLIATlIH AII) VIII ES : line Army-reinnt- n n fcje-CL tsn I rogi an LItentt 2. bU.l t.A ace: 1D107 Modi ficat ions to Army
miR-TAG lInterfine, [1110 - HFobile Subscribner lifnfenit, D1ll1 - Digital Groinp Multiplexer Family, 0114 - Other Services
Assigined 181-TAG Tinsks, Dn222 - Auttomated t~~innnnnnlctions Gent ral Office AfN/1'VI-39, 0172 - Net Radio Interface, D178 - Joitnt

Test Support, h)Ilt, - Facillity Support Elemieint (K1-), D117 - .;Innnc-Rainge Widebatnd Radio (SRWBR) Assemblages, and 1)119-
Modular Record Traffic Ternminal (MnRT). Othner 1ServIces/NSA etforts nace as follows:

UNCLASSIFIED
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Pro~jcct : 1(104 Ti I tI e :i ot lact leal Cieo, ,cat Ions (TIi-TAC) ('i l ice

Program hlement. #2.80,10I).A Ji lIC:. ot Jld iA) (o!1!M1jicatjins(hijC)Poga

DOI1) Mission Area; 11345 - Tactical Covmnincatiotus Loorg( Act-ivit y 1-'_. -)tica1l Programs

Alir Fure, (FE 2.80.10l.F) Navy (IT; 2.11j.10.tE) NiSA (1-l- 3.34..01.G - C:om Sec,,rity Est'i'ment)

Tech~nical Communicati'ons Control Tactical Digital Facsj,:ir' (TOP) Coiimnl cat Ions Security

Facilities (TCCF) AN/UKi-4 (colillC)

D~igital iroposplierie Scatter Radio Advanced lbarrouhand Digittal Voice Conev... iations Security
lerminal (11(010) AI,/'IIC-I70V( ) erminal (ANDI)V) (cunwdw)

Digital Ilonsecure Voice lerminals Joint lest ElemeT~ct (JTIl.) Support CommrontI a t Ions Security
(LINVI), TA-954 & A-9fi4i ((COMSEC)

Marine Corp.% (PE 2.80.10J.N)

Joint lest Element (JIE) Support ANIDVT - Commnications Security
U~nit Level Switich (I31.5) Fam ily , (Ctilsf:c)

Ah,/lIC-42V ( ), 51-3bt15, CYC-7
Joit 'lost El ement (JTI-W) Support

Joint lest Clement (JTK) Noppot

C. (U1) 1/1(1K FhRl'OnlI B)IY: TRI-TAC Office , Fort Monmouth,, N.J. Su~pport ing cont i actor effort is performed by Pl anninp,

Lesources Corporat ion. M li.ean, VA.

D. (11) Pt0431A11 ACC1iI1 NtlElTiT!; ANT) V1TITIE ITOCRAM785

I.(4 I1-11 and Prior. Accomplishment.%: Iic iRI-IAC ilf ice was official Iv c!;tabl ishekI on I July 1971. Virstt
efflorts included develo~,nt oif a Joint Service 1-~c iticat ion for the TRI-TAC faily of swiltches (AN/lwC-314 , inc linlg spe-

ri I cat ions, br related communications securitIy efli isuet , anti prielarat ion ain,) disr ilot ion to program tartIc ipatits (if a
scries ol long-range plans.. Itt 1974 full-scale d~velopneent (P-SI) ioutrts lot th w.tai tches anti~lte c .eaul,at ions

securi ty were awarded Ihy the Army and NSA, respectively. In 1975 Oesvelocit- cootrcts 'were awarded for the l1 i-IAC
lerinlcal Control Farcility (Air Forct) andi the I/i 1:11al Croup 1,) i lpcxr lam i l (Arm).). in 19P1 , SDl cont ract awere a-irded

for the Digital Iruphoshieric Scat ter Radio lensloal a (Al//iNC-i (i) Al c Fore,.), anid advanced deveol~munt conitracts w ere awar-

ded for thev Digital Nonsecuire Voice 'terminal (I05(1). Ilie Joint I'-1 lad lily Uoi!. cutab 11 shied in 191, and li1) promulgated

UN4CLA SSIFIlED
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Project: #DlO4 Title: Joint lactical Communications (TRI-TAC) Office

Program Elemeut: #2.80.10.A TitIe: Joint Tactical Cormnuications (TRI-TAC) Program

DOD Mission Area: #345 - Tactical Communications Budget Activity: i4 - Tactical Programs

specific guidance on Service/Agency responibilty for JoinL le,.t and Evalttilon. In 1976 the TRI-TAC office was designated

the E.xecutive Agent for development of the Advanced Narrowbiand l;iSital V(;-.' Ic.lcc'lnils (ANIVT) for securlog norrowband radio

and telephone circuits. In 1977 the IRI-TAG office participated in the sctrce evaluation and selection for ISD contracts

for the lactical Digital Facsimile and the Unit Level Circ;tiL !,witch. In 1if8-1979, the TRI-TAC office participated in the

selection proces tr contracts for the Digital Net. Radio Ntt race, bigital honsecre Voice Terminal, and the Short-lange

Iideband kadlo 1-1odifications to the AN/GRC-1 4 Radio Set. Iii 1',,, ,jccessfin Defense Systemis Acquisition Review Councl;s

were held for the IRi-TAC switches, and a pr,ditnLio colt-.17 L (irt.--year inltiyear) for AN/TYC-39/AN/TTC-39 switches waa

awarded by the Arzcy. Cotmpeitive FSD contract. for tile c1'., 1I, -i 'at tI01 Digital Eonsecure Voice Terminal were awarded by

the Air Force. In HYbi, testing efforts con! ctied with til ,: i bl tA WiL/ITE for the TDF and AN/TTC-39 progr.ims

respectively; and production decisions revicvu: Jor the bi,i rutol, Mult i ,itxr -nd Digital Tropospheric Scatter progri.s

resulted in approval to enter production.

2. (It) FY 19b2 Propram: Monitor testi il, on tile CL(k I,!A , .LA;Ril] z.xid a.tociated CGIiSEC equipment. Insure award of

the VS11 contxact for the CSCE. Insure award of the in1tidl ]orotctiOn tLltcs on the DGU, TROPO (AN/TRC-170), DNIVT, 1DF,
BNRID (C-6709), and AN/GRC-144 modifications programs. 1'ar Iciitv in 1l. ::ng to tield the AN/TYC-39 Message Switches and
AN/T1C-39 Circuit Switches in FY83 and tile Digital Group Multlp!-. cquipl. it atd atssetrblages and Short Range Wideband Radio
assemblages in Flb4.

3. (U) FY 1983 Planned Program: Monitor delIfv.rie/f:ld :tg of Ill 1. i: :;witches to operaticaal unite. Monitor
rifE/IOTE of the ULCS and ANDVT programs. Intaure award of i:,D ,, nt zct for lte WicC program. Insure auard of initial pro-

duction contracts for the CNCE program and follov-on production cottracts ot the AN/11C-39 (COHSEC). Monitor delivery of

D14VTS and fielding of the AN/TYC-39 and 4.,/lIC-39 switches. l'alticipate in planning to field the Digital Group Multiplex

equipment and assemblages and Short Range 1/4deband Radio as!;vmb1ges in IYb-.

4. (U) FY 1984 Planned Program: Monitor cctntnuing dtlivry/fieldfig f 'IIlI-IAC switches to operational units.
Monitor initial deliveris of the lROPO, DGH, ald AN/GRC-14'. equtipment. iorlitor 'onttinting testing of TRI-TAC equipment and
COMSEC. Insure award of initial production contracts for the 5:LT and the SICRIU. lotttor fielding of the Digital Group
Multiplexer equipment and assemblages and Li~ovt Range idcb.,nd adio assewbiages.

5. (U) Program to Completion: This il a continuing progr,.m.

UNCI ASSIFIED
II] - ii'



UtICLASSIFIED

ProjLet: c icL 4 TiP04i: j.1int Tactiral 0'm;- tnlcations (TRI- AC) Office
i'rograni -lment: '2.b0.1(J .A lite: Joint lat l I :-43 licat iaona (I k-TAC) l'rogram

IKIxi Mission Area: 4-45 - Tactical ComMunicat ins Budge:t Activity: P4 - Tactcal Progras

6. (1) Major Milestones: Not Applicable.

7. (U) Resources ($ in thousands);

Total
FY 1981 FY 1962 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate tj Completion Cost

RbTE

Fonds (crreln requirements) 6849 7022 7313 732- Continuing Not Applicable
Fowls (as showr n in FY 19b2 6b49 7037 7313 2 ContLinuing Not Applicabled qaimssi.n)

Quant ties (current requirements) *
(elt t Ies (as shown in FY 1962
sum; I ssion)

'*;.: hat dw:iru or s, ' ware quant I ties are included in this proj t t

Fiitditf, .jiffereectc. ]he chianges in the FY 1982 and 19b3 funding vi imates are based on application of inflation indices
and requl remeots changes.

Validity of the Developmnot Costs: Validity is excellent becaus r equlred funds are for predictable civilian talaries,
0u-'. tlit (. penstts, and dupport contracts.

Otl:er Appropriations: Not Applicable.

UNCLASSIFIED
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FY 19qi i!DrE CO(;RL'S. I' Ii bESCRIPTIVE SUMMARY

Project: #DI07 Title: Modifications to Army TRI-TAC Interface
Program Element: #2.80.I0.A Title: Joint Tactical Ccnmunication (TRI-TAC) Program

DOD Mission Area: /345 - Tactical Commr iiIIon; Budget Activit y: /4 - Tactical Programs

A. (U) DETAILED BACKCROUND AND DESCRIfI'OIJ: 'Ihe Project represents a new requirement for hardware and software modifica-

tions to the AN/TYC-39 Message Switch and thi. A,:/TTC'-39 Circuit Switch. This capability is necessary to insure interopera-
bility and interface with merging NATO and Ih TySt,m. and oqulment that are scheduled for fielding subseouent to the
AN/TTC-39 family of switches. Without this Capility, te resilting nonlntercperability of emerging TRI-IAC subsy.;tc~s

would adversely affect mission completion capability and combat reodiness.

B. (U) REI.ATED ACTIVITIES: Software growth is directly related to Program Element 2.80.10.A, project D222, Aotois~atic

Communications Central O fice AN/TTC-39 fimily of switches.

C. (U) 14OIK PERFORMED BY: Project Manager, Molnti-Service Communications Systems, VS Army Communications-Electro ilcs
Command, Fort Molllouth, , I.

D. (U) PROGRAM ACC(IiPLISIIMENTS AND Ftrri.l. I'RK(1RAMS:

1. (I1) FY 19f and Prior Accomplisiments: Not Applicable. New program beginning In FY 1982.

2. (U) FY 198? Priecim: Begin devc(, 1 foi, software to provide an alternate parent switch interface between tile
AN/TTC-39 hailIy of swi thlies and the AN/TIIC-4:2 icit Level Circuit Switch. Begin software development to provide ai inter-

I.ce capability between lie AN/TTC-39 family ot switches and the Communications Nodal Contril Element (CNCE), tile
Communications Syi;tem Conl col Element (CSCF , .iwl tit Advanced harrowband Digital Voice Terminal (ANIIVT). It addition,

start software des1l i of in emergency rc'vt, aipahilit v for the AN/TTC-'?9 family of switches.

3. (i1) FY 191P e Piined program: Cont Iiii lnterface dl.veipment starLeVd in FY 1982. Start planning fir testing and

insertion it tle inicles being develip.'if.

4. (ii) FY I 9N.4 i'l. .id Program: Cotit hiiii ut',ic - r ,Ipusnt and eoo:plet- tlaiiing for ani start tistin: ani Iser-
t|ion of the tntirfaces, bting developed.

luia 2sj
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Pro cct: tOf107 Tit I,: itficatlons to Army TRI-TAC Interface
P,opram Tiewent #2.80.10.A Title: Joint Tactical Communication (TRI-TAC) Program

DOD Mission Area: 3-45- Tactical Communications liudivt Activity: #. - Tactical Programs

5. (1!) Program to Completion: Complete tht Interfaces. Initiate new software efforts to develop interface with the
EIUIICOI (digital) system and the FIEROOX (secure voice) equiprent. Do hardware and software development to incorporate the
requirements of Interface Control Document (ICD) - 04. Perform e~ulipaent and system-level testiny of all new software
prior to implementation.

6. () Major Milestones: Not Applicable.

7. (U) Resources ($ In thousands):

Tota l

FY 198I FY 191i? FY 1983 FY 1984 Additional stimated
Actual Eqtimate Estimate Estimate to Completion (tt

fIatg

Funds (current requirements) 51 57 5068 4820 Continuing Not Applicable
Funds (as shown in FY 1982 5072 5191 - Continuing Not Applicable

mmxttn i S S i m)ml)

Decrease in FY82 and 83 were due to application of revised Inilnti-n indices.

Validation of Development Cost Estimates: Cots aie Army Engineering estimates based on experience; they are not supported
by formal cost estimates and must be considerted best estimates available at this Ie .

0thm r Apropriations: Not Applicable.

11-92
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Project: Ti~l T Ie : MobtIle StirI,.itribe I Eui i~ lilt OrbS
Program Liesient: #2.Sti.1O.A I 'tle: Joint 1-t c"i Co. ILUrIAations Program
DllA Mibsion Area; #345 - 'tactical Cocliiiic,tiorra budf,'t Activit]. 4 'actical Programs

A. (U) DEIAILLD BACK.6ihU, ANDl DESCklIP11l0h: The objective of this progiami Is to provide highly responsive, secure couiao-
ications to key curamana and control persotnnel- on tile extremely hsobile modern battlefield. Mobile Subscriber Equipmlent (MS)L)
will reduce the delays Inherent in removinv .rid reinstall in6 corm3iricatl ons witrh cachi tact ical move-mcit , and will sigtii fi-
cantly improve the commaider's eapabillty U, effectively COI.6!ndl it forCte; uinder virttually all tactical situations. [tie
system will be: Ceploycld to satisfy the diie'.t communication reti ruments ot m~oiile users who must communicate booh witht one,
another and with tttic stibscribrs via tiicfical switched c>.'ui 1cat ions. ME will meet the requirements for the, tranarsi -
sion of tbuth voice and data information .i hin thle olv isiti heIajor chliacterfat ics of the MSE system are: (1) high

mobi tyto povid coo inu o uimunicat ions during tie (vi~Icof co~mbat; (2) direct dial user-to-user capabilitry; (3)
prIvate linet" Co,lurliiCat io!N; (4) secure, j,.a1-r eistiiit fljor-t ion trans Ier; (5) Interface with static swi tched cosiriuni ca-

tions equipmenit tind nt radio. NSE was le I'll a major syst,:u on 12 Dic-.ber 1977; it Is part of the 'tIhi-TAC system
architecture. A mission el emenlt need state-,L it( fo, r k-d.is a ;hrOVe-i by Lt!e lelluy becretary of Defense oil L J~nuaty

B. (U) RELAILD ACI iVI'LILS: All Services ,id i~e it iii.. .' ilt y Ageiy are Participatillg in the develoinent of tISE
through their respective 1kl-IAC programs. I eaeloll-!el)t eili ' il the Army related to the tISE program are conducted inl
Program Element 2.bU.lli.A uinder Project D111 - ligiial.roi:, uittipluxer iamily, 1,114 - Oithier Service Assigned tRI-TAC pro-
gramsi, Dllb -Facility Support E~lement , bil MII, t! inlge lijj!Ii hadio Abstmhiages, Ul191 - Modular Record 'traftic Termlinal
(ML't't), L172 -Net Radio Interface (NRI ), tlilL ,,fi 'tear lele- bu!poit, b222l - Automatic Communications Central Idifice
AN/tTC-39 family, and D104 - Support: to the, 1i~l- AC Otii: Inel 1(4 r Uir ct ive 5148 .7, and in Program Element 3.31.42.A,
SatellIite Communicat foua Grounrd Envi ronmenit, ride!r 1)45o - '-iiii 1 .tl It CoarrunIcat ions Systems (TACSATCUN) . I irese
related programis do niot dupl icat e MlobtIle ii fI er Lqul pm, ia ( v.5L) devel OjaentS . They renresent other elemexits 01 tile.
Army's Integratcd 'tact ical Comiunilcar ions sy:rtti. (1.,1 ACS tt.,i, %ithi ISS, iiissre a viable arid integrated program.
Cent ralibzed Manage. Vill by tile Off ice of thle f-:ittal y of N, f-;, (0511) thiough thile 1Fh-IAC ut fine Insures ti if there Is no
duplicat ion of elf( t in t0e rel ated Artay,1- S cv ict-a.i i. 3 arnd blb hil-ssIgic 5-TAG programls.

C. (U) l4(iRS PER(FUMsIJt bY: Fish Ofice, LiS i. oiiuicHusActn s owi.anrd , Fort M~onmouith, W.

UNC LA S SI F!ED
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ProIsitt : 1, lL i: I ItI i Silico, A i[jct tNF
t
rotu r It li,ni ti .<i.iI10A Titl: fI nt Ino lnc.,t k -,an Pram

11,1, ils5iI on A,~ i It j4 5 - TactLI calI foiiiiin IlcitIU 11 h , L Ktv it I V ~ _Ii cI I'orn

bt. (U) IT( '.tA A(AUt,l SI1MENI S AM)h FlIIS' PPCIRt,

(U. I P1-1I and Prior Accciipj nt !i;: t-pted j S nysit(IUA r 11vev t 0 ittln'd Mission Area Aria! IvsIs (!1.'A),* Jo int
(liltt os olStaff (JUSb) rIpruved JointL ilpe ratloa I-q irtit ( ' !c ',Drvr fnr, I I it" wc Agenvv WIt!A) -vlii ide!d ti!,?, threvat

anol ta~t.tliso lei .d Sit1aat ( C ) orads z! tint dvveliqrt i !d icussions wi th Oc~t Fciter i! Ferub Ilr

ul G~enally atod th ic bttlcrlandn; hoeU, iri. tsi not reIt it it ctop itat't I ttv ~inent. Prepared fot US, stile!era)
develoj,3cat , comweacitig WAih a thoitaugI. revl'o i,. it ti remfct! -i it.I -ilia Iii .. t1thy. Prepared dialft vy.stim spe-
cit ic,,ttons and ptoctlrcicnt. documentation.

2. (U) FY 1982 Program: Complete reqlutremt is and deve)iiiit approtach r.t ltrializatlon. Coordinate anid finalize
dm1 t, system spec iica t bits and procuretiteot duct tentt itol m

3.(U) F~r 9h3tlnned_Program: Prepare and JIssue kevqucs! ft. Iroposil (I'll) to US industry for MSF. develojetent.5
Etabllish source sewlection evaluat imv procesrs. Curildilate Wilit '-. torr t li pa I ii I develorasent of fiSt cecmitl t inns secu-
ri I equipment (tAASiC) . Iii ate pianrinop for test;I aid evalit c i program.i

4. (UJ) bY 19b4 Planned Program: Coordiarte tl f inalilze te-st arid evaluation program requirements. Perform RFP bid
(-valuat ion and negotilation and award cciract ittti' ifeve tojrent

5. (U ) Proga toCmlto: Cvmpl'tte div, V:I e mnt con! rac t , conduct Iievrii_,o;'ent Test and Evaluat ton/Initial
Operational 'lost and Evaluation (MEl/tilL '), cowu.I Army System a, At jilsition Rieview. Council (ASARC) production decision pre-
setntatIons, submit for type ciassifiCattan aetin, jnrce for pmiu~iitton contract, evaluate proposal for production con-
trac-t and award production contract, plan for atid irstLltute op, r~ji,r and maintenanice training and Initial fielding.
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Project: PDlIO Titl,: Mobilc Subscriber Equipeent (hSE)
Program Element: V2.b6.I.A Ititle: Joint Tactics) Communications Program

WjOD Mission Area: #345 - Tactical OrMUSit( it 1one budget Activity: 44 -actical Programs

6. (U) hajur MiIeetones:
Current Milestone Dates

Major Milestones Ml le6tone Ijt ,. Shown in FN 1982 Submission

ASARC I Sep 79 Sep 79
O'tb Program Review Nov 79 Nov 79
MEhi approved Jan PO Jan 80
Issue 141? Jul 133 Jul 81
Award Lcvcloptnent Contract(6) t,,ay b4 Aug 82

WlE 1/OIL i Start Sep b5 Sep bb
ASAM, I II Nov bb Nov 87
Award Production Contract Oct 87 Jan b8
First Unit belivery Dec bb Jan 90

Differences in milestone dates from the VY 19b2 ;ubmission are due to Army attempts, after cooperative development failed to
occur, to reduce system requirements and accelerate iielding.

7. Resources (5 in thousands):

Total
FY 19bl FY 19b2 FY 1983 F1 19b4 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost

.Ilb
Funds (current iequlrcitent) 113 8033 2149 2003 Continuing Not Applicable
Funds (as shown in IY 19B2 2208s 11814 30241 - 15)200

submission)

Decrease in J1 I9bl ue to delays in award of develoianent contract caused by multinational negotiations, The decreise in FY
19b2 is one to a Congressional funding cut. 'the large decrease in F1 1983 is due to a change in the scope and definition of
the program.

Other Appropriatlons: Not Applicable.

UNCLASSIFIED
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FY 1983 RUI E COGRESSIONIAL ['ESCRIPTIVE SUMIMARY

Project: 011111. Title: Dilgital Crouip Multiplexer
program 1.l ,ment : #2.b0. IL.A '11tlt: Joint 'Tacticeal Communications (TR'-TACi Program

[Wit [Mission Area: 0345 - Tactical Coimuircticsis bieget Activity: k'4 - Tactical Programs

A. (U) Lt'.IAIET, lBACKtGROUND AM) DESC:RI PTON: [le lip ital Group, Ilultlplexer ecifsmsa family of digital ioltti plexers,
modems, caiblo divrs, pulse restorers arid cable ordvrwire units for employment fin Army Communications Control facilites
anti radio aissemrblages and for use In a stand-alinifuierile. This equi pment provides the capabil ity to make efficient use of
cable anid radiou facilities by combining a1 pusheLr at otastIiicat ions. subsystems on a s [ogle cable or radio system, ciritining a
nimilier of tol locate-d subscribers on a single raile or- intercuonect

t
ing large groups of subscribers via a tranismission system.

lieti'Iolmtert and operational testing uas completed In Ft-binary 191f1, and a Diepartmenit of the Army In-Process Review was field
it, July 19bli, wfiii-i led to type classificatonT (if the iiigital ,roifl ti tplemec c~pli psea anid assemblage~s. Pt oduct ion con-
tint awakid Is schfeduled for becember 1981.

ii () ;L.A\lvh Afa\TIIIS: All Services ate fit f fpipatf In, lii develnivnent ,i! 11,iLigital Group Mltiplexer (hilt)
cif Ipmen miiasciali aesthfr(ougli OWI he itcc,.

1'i LV,'1 t-IC finti in-..G IVkrlijPmeut ; its witbtin the Actm, r,-iat,.d to thei LWC
firogni tire i- ondocted in Program Et,-rient .b'. iti.A iiuer ['riifri I WtW - floff Ie !-!, i ffir Lqiipmi'nt (fSL i; IAi )4 - tiher p
Service At:;Ii,ned '11(1-lAG Programs, LI Ii- - F.d IlIit- ppfornt LI1c e- toi , till?7 - !,fiti i ic lWldrband Radio As cembl apes, Lii117
Short Range l idefi,I fadlii Assemblaiges, U119 - Mo(iii ir Ht'id ii i I Iic termfinal iti , 1i172 - Nlet Raiiiitirinaic ([(l),
hitb Joint fit litent Support, ,liZ2 - Automiatfic i-iiia fir' i '<;itrcal uhIc''. fiti- f9 family, anti DI1I'4 - Support to thre
T[RI-TAG Office per LOD Ditrective 5l4b.7, aini fin l'n'gcim '.1troii 2. i.42 .A , Yai i!-Iottitnicat i us tinottil LInsi riarsent,
tinder D)45b - 'Tactical Satelifte toirmunicat ions inytcs('IACSAI ' ON' . 'i1iese ccl a!i- fiif'nats do not dtipi ica,i t I lfitl t .rntip
tiultiplexec (WtH) developments. hicy, ci'fir!'.sent 01i i olimi'its Ii i 1t' Army's [ii -t if 'acticlea Communie1.it ii' t.ystem
(lI'lALUS) thlat must be ittc'operalli 1-1,it(t ii i felc a vil', W' iiitejtated pt'' t;'a.

C. (U) loREK PRItiRfllt ifY: P'rojec t Mn;uqr !!c, i li 1-'-cv ice ti iiii, iat ions Syst 1-v (1!, 14:), US Army
Lomsuiiatiiiisf'uit rouii's f Omm~iii at [Il I N-.u i. ft'e 1 i, ii iiif flru Miii-''ca (UG41) developnt'it eutit ritor Is

IPtytlicon Corp., Sudbury, HA.

ID. (U) PRHiGRRA AfCOMLffIl SiHMll S AM)H I I [A. I (!K. KAM!

1. 11 ) !YfE 11, nAP Iior Aceiraj- Ishns' nta 'fI t, (of ie o rII ii '.e -retIa' rt f -Iictse (050) fortmasIlIy ass Igned Ihe 1tM t ask
to thre Army ti[4.'[ftilm pruogram h;as --iiiiiii o pit ,itd-ins, ( ll di i vts araid orderwire cotrol toilts arid 4
absemb] age'S . 'lese i tems successti til y pIsi Lev-lI- iieiivt and (p, i o t I(nal 'I t- s I; io;il we~re type c lass If Ied standard In
August Ii.

UN CLASSIFIED
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Project: #Dll 1 t1, : Digtal (ronp Multfl expr

Program ilemenL: -2.IM.Io.A Title: Joint Tactical Cotmnunications (TRI-TAC) Pro,:ram

DOD HMieion Area. 1if45 - lctIcal Coi;irtt.. i '-: t Ions Budget Activity: 7'4 -_T ct al Progras

2. (U) 1Y 1982 1ir'g a.m: Award a '-y-ui it.nIttycar production contract for the 15 GiO- devices and 4 assemlblagts,

monitoring for f011 and 
8 1  

t for t1. A;y, 1,CM ior the Air Force, and 1,olnit-or u-illition of engineering ettort. Begl n

planning for tielding In WY.3.

3. (U) FY 1983 Plln eii- Program: Coulit-, (;nv rtitn t rts lLtiri ,g 1 ), jrodortlen uontract and iiitlation of te

development efort fior tile A.iC-1
7

8. iLt,;i pItkage formul.ttioi for set-oid Jpru(CurvoLot in FY84. Continue govetinmtnt monif-

taring 01 t Ge prod:ction Con tract'. Begin cc,t t testing'. Finalize iroct!iellwtnt p +ckage and solicitation proniar, to cum-

pletion. Accept equlpwunt and field. Auov,l Initial production etiort for A,./IRC-1733.

4. (U) FY 1984 Planned Program: Cont ituc lotiloring ot thi producLitn contract. Prepare for an award of follow-on

production contract.

5. (U) Prograrm to Completion: This is a continuing p-ograa.

6. (U) hajor Nlestones:

Curreiit Milestone Dates

lajor Milestones Milestone Dates Shown In FY 1982 Submtbsion

FSED Contract Award May 1975 No Submission

Development Test & Ititial Operation
Test 6 Lvaluation Start JanOary 3')") No Submission

Development Tlest & Initial Operation

Test and Lvaluation Completion Ft-bruay 19I:1 No Submission

Decision to Proceed Production 2. Jul 81 No Submission

Initial Production Contract Award i'ce tr 1981 No Submission

S IF-I]ED



Pro j'ct #I)ill TI 1, l i I ,t'., Vt Il Iplexer
Prujir;tm ElcsiMut 1!2.b1O.IU.A 'Il t I J.I ladc I- i omwiun I catIons (TRI-IAC) Pz Crarm

loi flisaloni 4ri*: -- Lracr-ca] ,'ulcit 'ii, 1 t--Aci-ity:;
4 

- Tactical Programs

Current M Ilestone Dates
tiv jor it i list o s !it lestone Dal ctc Shown in FY 1982 Submi ion

Initial lruduction Deliveries Start September 1913 No Submission

Initial Operational Capability (for
A;stbljg-. S, ptember 191 5 No Submission

Initial Oiperiltional Capaibility Date (for
Asseiibl agr-s) S. pt ember 1 : 5 No Subm ission

7. (U) Revources ($ in thousaids): N

Total
f' i 1 Fl 1983 FY 1914 Additional Estimated
A., E I Ja' vt Fi;at i mat e to Comple ion Cost

RD'It

lund; (cirrenit requiremtits) 2'1 W, '', 5296 2 J'-() Continuing Not Applicable

Fin,i:i (as ,lo wn Il kY 19h12
a uima !ssion) I I /ii 1127 Cont Linulng Not Applicable

Q Iaolitlv,. (crire k reqtiirvit ls *
(Quiotitle's (as she n In Ill 19h2

slitml is lol) *

"ih c tletti;c fit nill MPlI. funds wall dl' to ili i,-- it, l ii- -1 Ir lest iot gr.im Sets. The increase in FY83 RDTE is due

Io Il'w rcq'iirverin ts for the Ah/1IHC-I b (livislo;, I-,,1 i1 1i.,
5 10h bosi a of 15 different Dligital Groul tlll l,×x, (Dll) h,,.,,, itenie and I caili of 5 types of assemblages housing a

mix of th 15 dilferent DGM itet .

UIICLASSIFIED
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UNCLASSIFIED

Project: #DIlI Title: Digital Group Multiplexer
Program Element: #2.bO.l0.A Title: Joint Tactical Comunications (TRI-TAC) Program

IX)D Hission Area: #345 - Tactical Coimmnicalions Budget Activity: 14 - Tactical Programs

Other Appropriations: Other l'rucu., is( , Arhwy

Funds (current requirements) IH l3W1 15) 88600 32100 Continuing Not Applirable

Funds (as shown in FY 1982
sulaission) * - - - - -

Quantities (current requirements) *
Quantities (as shown in FY 1982

sulmission) *

*No submuission of a separate CS last yV,1.
*Represents the prucuremsnt ot a mix ol I ili ,,e II;gitul (routp Multiplexer (IG)) hardware Items for use as interopera-

ble terminal components and In the stand-i il , dY.,e or as iii ,gril parts of 6 different transmission assemblages. These
items will be fielded its cuhesive systcw: LA. Ii., IhI-TAC Dintril)ution Plan.

UNCLASSIFIED
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Pro oect #V 1i] 9 1iI 1 1 1'- - I 1_T f i- Tcrminal OIR1TI
irt ogram El ev f #2 .80. IO.A a]l Gl", -o~vii Ms. -_ra ton (i-_A)Pr

111 ftib ra 345 - Tactical Corioniroriev , *,: Iti-iPorm

A.- (t) DEPTAI LED RACK(M0UND AND DESCRIP PI'liN: I)- Pti r P r I (I, I .,r, I ts I IMP!- V) cons Ist a of secure t ail ealI record
traffic tr r7tinal eqriipnent and a-se Ii] cgr-s wli i h i I I0 1 it'd I ~i ipro~t- -- ad i arruracy of taot icli rr cord com-
iioic at I ons wh IlIe redr Ing tip rrranitower ItedI vat od Io I rati I I 1 -ci it, 1 111 trial a. 'lie IIIITT prov ides fa Ii I hoI, to rempse,
vdI pint msq, t ransm I t , rece ive , (I I t rIilt e , nod l i t t 1, 1t 1 i- c wit mi lioff t, fenerat ion of int uned i irt e' dactritn
TIs nynt em wilIl repl ace the ol-so IcL e . it-It ale r, r inp -- it- r low-r-i-) c--rd t raffic, eqiripisrant (prtimri~ iy telety-
prsr i ti-rq) presentlIy tised for tart '-1 re~cordlcmttt I i; .it v, -- Iii oni ,I !-nand. T ilevels of tri-vr tsar] vin are
plinneti: Si ngle iirlcriber Terminals T) nd V liar 1--i I,- I iinaicr ts n, tre I (trC(C) . Tlse SST -' ,tlu, of
Iridivirloal dvices roof igored ats termintal q to mt-ct indtviiosl M,,~ri-lrrm't 1. MTC'C consists .1 -in ofieiil~ea
S~T ', An opt IcalI charact er reader , I1 tite printter , ta t hIcat .lt, 1 ;1. ra- in II ,AN/ -1 I , Mersage Switfel, und ot her perih-
eral eqitipaint int-o a processor-control led tritk-roitred, t icl !c-al itr'.p ,rent --r .This equrimiev , operatin within thte
TRI -TAC environment,* will eliminate tite t imec-collsii tpopper t ipe relay rorttitt I, I-v nt ow used tart I call v, . d will greastI y
redtice the t ime elaipser from release ot ;a messace otit ii it is In tie idin- i.'-.ids. This will Or rot thrntrp.h the elim-
ination ot muiltiple inca ige prepanration fit varyino, triaints ie. rIt tell, t ope-ji it ten, punchted psilrer tip, , telat-p.ritcino
printer papao), more efi tcent message rou trla, and itist rihirtln wrt-i it ,tpolrt i-,it -1 , aind transmissiort spt-rots as mac It ais
1'h-32 tines faste-r thlain is available with the elvecti-peciatf- jo i-it it Iaw i-u- i. rhis progtram rise-; pira;en, avat table
coiniterr lai rod militaty eiripnn and tech-brity, aold rejireac-ii ,it )--.rur it- rcrii c l rsli lot -1 ..... lotimont

It. (II ) tIP: NTEi ACTIVITIES: All qervires arid tltr hIt ional1 Sr-iit I!: Arere lVt\ -it. irt feipat ilt' i,, the rl.'velit-ert rrf
itne todul ir Record Tra' t ic Terminal (MRTT) tlrroogl lit ripr t tv. fit Ai pt- ... I t evelopmnent effotf r0l il, 0ti- Army

rrlAte. ti thte ItRTt prorram are condorcte cIin lirrii li Elecact 7.'T. II.A ,iitdlc P- I-- t I 10 - tirthi I Sois-rIV-, Ii 1 riseiit

( M!ItE ), D1 I I - tigta Groop Multiplexer (DItE) famf ly, DII1!. - t ther Sectien- asliR- I-TAG proprati.-;. lIt, - Fi, i ity
Srrppo rt El i-snt , 131117 - Short Range Widebini Rad to As.vmhil apex, II I,. - Met Iladt, lot i tre (NR I). IM78 - Jint icit Eleenst
Soiinprrrt , 11222 - Aotiit mt tc romminicat Ions Central litfire AN/TThtrI( t.mi ily, aod Ill ii - Strlrpott to the TRI-TAG ''t i., er DODl
III rert i ye 5 148.7, and lit Program El ement 3. 31 .42. A, Satel I Irte Cisimiriir et tu .. E rroln Err I ronment , tinder 114 r,6 - Tictr I calI
Sa teI IteF Glentn ica t I ons Systems (TACSATGO.0i ) . These tel at rd pl grip ili ri, oot doi. I I, :irt Marirlar Recrord Tran f Ic 1," I rrtI
(IIRTT) developments. They represent ot her ele mentsa of tfie Armse'sq !t rt ratrif Tt 1i 1, 11Coinil nca t Iiror System I N rA:S) thlat
must be Iritpropetalile with MRTT to Insure a viatili atnd Integrate pi rogrram.

UNCLASSIFIED



UNCLASSIFIED

Project: #DI 19 Ti tle : odolar Recrord Traffic Term inal (MRTT)
Program Element: # i.O. 10.A T itlIe : Joint Tactical Commuicat ions (TRI-TAC) Program

DOD) Mission Are , 1
4
5-Tactical Commurnicatilons Buidget AicCivltyY

1
4- Tactica l Programns

C. (U) WORKI PRRFORUIEI BY: Project Manage-r, thulti-Service Commonications Systems (MSCS), US Army Communicat ions
Electronics C-ommand ,i and thle TRI-TAC office, both located at Fort Howusooti, NJ. Single Subscriber Terminal (SST)
development cont ractor is Si oger/Librascope, Glenduale, CA.

1l). (U ) PROG0AM ACCI tiP1.1 INENIS AN) FUTUR I.I'C lGRAMS:

1. (U) FY 1981 anl Pi'or Acc,,ml lihmitnt:;: The Army andi the other Services have part icipated In the TRI-TAC M'I T Study
Program sin(:e Aril 1976. MRTT task was for-uially transferred to the Army oil the 10 May 1977 by the Office of the Secretary

of Defense (051)). In addi tion,* the message swi iii, utiliZed in the MTCC (ANITYC-l I) was transferred to the Army onl 26 March
1979. The Joinat Service Operat ional Requi remsent was approved in November 1978. The Biasel ine Coat Estimate, Procurement
Plan and Dleterminat ion and Findings (D&F) were vailidat ed and approved less the iC-il In FY 1978. Updated docuact lcor!-

porating the AN/fYC-Il Imodul e and its effects on1 thle cost and schtedul e were completed in Januiary 1980. The Requeist icr
Proposal (RiEP') for the SST Fo]I -Scale Eog Inec lug Di-ve lopacrit (uSED) prograsi was rel easel to Ino~ust ry fIn Septembier 1919 and
the RIUrE contrtact was awarded to Stinget/l~lbriscotie fit September 1980). The Opt ical CharacteCr Rcaicr (OCR) was iiesigiiated a
fondevelopmeidal Item (NU1)) in FY81. Preparatioiis were bt-pin to pirociure at comircial OC'R wit minimal modificat ions. A
solicit at ion was I sstied for manufacturer Inufoi rmation and a mirket stirvey was beuni. The Improved Message Fail iit y ( IMF) was
approved as a near-! erm soliitIon for the Army to meet some ofi thle operational reqliIresient s for an MTCC. A feas ibilIit y test
ot an ANl/TSC-58 assemblaige, wi th an Improvil lc:nage Fici lit y (IMlF) processor, was successfully comp~leted , and p1 ming

began for Fu! I-Scale iDvitlopmetit of an IMF Ic-o,t tmirovt-m,ctt.

2. (U) FY 1 982 Proprii: Award and tioni ir cnt ract 1(, 12 test models of tue Optical Character Reader (OCR1) and taike

delivery oit test I tems. ioiit inoe Ful 1-Sok D, llv,-opm,-ot (1-00l if the- IMF. Part icipate. in a Cost aiid Opera!tional
Effect lvi-ness Analysis (CO)EA) of M~jbile Tact iil Cowonincat ins Center (MC)and al ternilt ives , pretiare for ani iondiict in
Army System Aciiilsit I on Review Coioi (A!CAIII) 1 1, anid issi. :,o I it ion iis fir MCC idevelopimenit proposals. Comit-tet SIingie

Subscriber Termnal (!;ST) de-sign, conduct Ccii I.,I i'esign iti.vie.w (cilt(), toil beginl syst,.s t;1bicat iii,; Iniltiat e Deviloiaeni
Test and Iiial Ilpirt lanai Test (tIT/IOT) plii in,! md niti Cont!ract DVthvlonI~~ t . Prepare lIT/lOT test plans for iMF.

3. (V ) FY 19811 Plainneil Program: Ciii! Ii -I.n ... i tor -,diwi nv iut tti. iont ractor perfoirmance on the SST. Co i!i i nc
fabrication efforts oil the SST, conduct IllTKIolii -it :'T. coindiit 0hVVe iMlient Ac, 1 ,!nv 1c ii-Pcocess Review (DEVA ill)), lypi-
classify and prepare fur Ful 1-Scale Develijpi,ii (P50I) onlrcit siri. Ciiiiiiiit lTIilOT of IMF, prepare tor 1 iriidiic t i
cont ract, award aiii iouict IPlI. Awa rd In It i Ii Itoiwtiu (,,oti jit for Opt ical Chiars'cter Hi-aiers (OCR).

UIM CIsIiS I F IED
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tI CL A,, S IF rD

Irtt I :iic f'i I' ) Title: ModulI at- Retoid-Tr;ifl I P Trminrot (MRTT)
Pt -'m' 1, 1t-t #? 805. 10. A T itIe: l]ot it la - it-a otnati cat tIOns (T II-TAC) r I-og ram

DOD 01 it !;intit At a: ~i5TattI caI CommonttItratI lott But(Ilgt-t At I-v IIy :- IVt T ,i Ial Programs

1.(11) FY 1 984/ P1 anntd Program: Award IitiIal Production coitract for ssr. Award FSDi contract fort MTIC fot at
P ot io cotI i:, at for IHP ktis to prtdoti- Ittrove AN/TSC-511 :ttd AN/.kgC(-19A asscinbttaes. belt assemblage m-diiIcit ions

tic"titC 1 '; tttvt-fltt-tt.

P. (i) r'ttrnm t o Cttmplevt Iton: Compl vtc rtrodiitt lmprov-,-ot .-r 1 33 Ar!TSC-'0 mad 400 AN/tIC7-19A assonh ig, fty dd ititg
th, tajtrovtd- ;p Fi -it ity (IMF) cajtabtlily it FY 19815 ;an] FY l1480. M-tit ttt -- t ractr development of Mit bIle Tact It-al

ttttatticat tois Center (1VTCC). Complete DT/IOT otf W-1CC, coitdtttt t yl,, classi, ItI .,t Itt and prepare for Initial Prottctftnn con-t
I it- I awarId in ltIy I 91if(t. Awnardttn tl jalI Produr t i on ciot raclt fo r opt I calI ctta r it, ii r-.t i'rs .Conduct anti ewtpicte Development

Tv!;:i and hItiiflt Opera timiun Test (DT/ ift) ott 13CC, prepanre anti tot lte ARI g.:t reviews on 111CC, t ypet t-ias I fy, prepare
lt" atid award iuti ial prttduttion cont ract. Fiti al I I-itt m

ht. (ii1 Majtor Mitt,-st ties:

Citrreitt 11 1 estotie It s
Ma (or Miltest ones -i lest tat- I>' Sblowit ito FY 19H2 Sthiiiston

S- /oc /l :If Z ii-' i-t-i- ; F -OC R MTi:C*
FSEII Cottiiract Award '-p, 80/N/Al tI i~ 8-/Jat W, :;t-P 80 Sept 8i Sep 81
lit-vt opmetit Test antd Initial

(-pcrai iIottal Tts It i-xa I tat Iiu
Start i--It 813W/A/t I V- '1) ';11 2 Sep, 83 T~I)

lvvIti tis-ot lest ant I litI t IaIi
ipt-raI lotalI Test andt Eva I wit Iioi

Cotitlt'm bu IIt 83/Nl/A/! r- I BDil lar P3 Feb 84 TBlD
lutistltn to Ptroceed wI ith

P
t
rtttittt Itton S,-p 13/Apr fHiSt i/iTBI) 11.ty 83 Apr 85 TH 1)

I it t tat ItPrioiltic II on Citti t ati
A...t OcI0,t 831;1y li/tt H 13 /1 ) Jani 81 May 85 1310

I it tI ProdictI ion DlejIiveries

Start Apt 85/IcI Uf i/iIh1,/Tilt ItuI 85 Jun 85 THD

UNLCLASSIFIED



UNCLASSIFIED

Project: #D119 Title: Modular Record Traffic Terminal (MRTT)
Program Elvment: #2.8H.10.A Title: Joint Tactical Communications (TRI-TAC) Program

DOD HissIon Area: -/14-5 -TactIcal Communications Bluilet Activity: i]4 - Tactical Programs

Current Milestone Dates
Maior M estones Xilestone fDtea Show in FY 1982 Submission

- SST/-C-fiMF / brCC SST oCE MTCC*

Initial Operational Capability
Da te Mar 8./N/A/.Ihn 85/TBD Apr 86 N/A TBD

SST program schedult was changed after award of -ontract and i,-valtiat/on of the proposed pre-award schedule. OCR was
designated a Nondeve opniseit Item in FY81, whitch gi, ftly reducd sc-hedule. IMF ia a new item to be used as an interim solu-
tion for meeting the urgent MTCC requirements quickly. MTCC schedule is dependent on ASARC [I decision in late FY82.

7. (U) Resources (S in i usands):

Total

FY 1981 FY 19M2 FY 1983 FY 1984 Additional Estimated
A,-'t l F t imte Estimate Estimate to Completion Cost

ROTE
Funds (current requirements) 6 1 I 6863 9791 24219 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 813 8130 12439 - 30868 69 00

Quantities (current requirements)*
Quantities (as shown in FY 1982

submission)

* 40 SST's

10 MT']:C's with AN/TYC-1 I's
10 IMF's (AN/TS'" - S8 (MDI)))
$3 iMF's (AN/GC - 19 (MD))

Decrease in FY 1981 and decrtase in FY 1982 RVIu[' tusds are du0c to programing adjustments made to match a shift in effort
caused by a delay in the F;0) contract effort. Decrease in IY 1983 RDTE requirements is due to a delay in the mrCC ASARC II
and consequent delcy in the FSI contract award.
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pron tect: #DI1I9 'l t,:' tlr i.,C l -I 11 rolns1 (? I-()

Irogr;a ieml,nt #2.80.10.A ''t.: 1 ti ct *'..-icat tons (l'Ri-'AC )I'rogrus

DOD ;isslon Area: i345 - TaticoI , i ls. I . iv/y: - 'rical Crordt

(itl |r Apr prriat FY to1n1 F 1 .7Y 1981 FY 148!A

A " 1 -'.t II F.' Es!i ma te .Est mat

23ooI
Vsu~pI| (Ct ref" rtt Req.. I resentl s' )-

Funds (.,s shown In FY 1982

submission) * 6 IMF's
Quilnt I . (current Requirements) 2SO SSr's

Quat it, p(as shown In FY 191.2

sstbmisgiion) *

* No submission Ws made in FY 1982 sommary.

U ICLA , IE!
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F i Y .i Ii~il:/ C DtISCRipTIVE SU!MMARY

Prolect D? $2! Tit II Atitorrat ic- CTrrrrinicaions Cuirtral Off ice ANi-rG- 39
Prora P.)h i-taent :, V' 'ii ti I 'ie: Jo t lad icait 0 imlini lat ions (TRIl-TAC) P' y

1DOD iisln Are-a: -7 -rctI ca Ii-1 8~ .. irtat A' tvty 1 '/ - TattY i irn

A. (11) tri/rAl t.Fll ltA./ 'l'N t!) DESCHIi'T IIr/ I I All/TT'i'-3 i s i llutIIy of mctiliIt ir .inil ianslu rt ablI- common i cat I i1s sw t I I-
I rig s yst emrs Ji-s ~ri p I 1 r 0 i 111irr V dISCUII I I iii;S r--ii rol tI Il swi Ithbi ng I r tact I, iaI i ( I. arid mu-ss-rr' t
Tire f am ilIy cons is t; S hylirncl (I ana 1og anti d i III. I) , icilt swiichIrs (Al/l'TC-19) varying iii niominatl size fro, I AIr- I irrit- to
61i0-li te and mncr r I. (AN/TYC-19 :qoirppi-1 t i 0 is. ci Ictilt switchtes rai beirr- it' a i' gIirprd to lr,. i. ip
toi 24001( lines. s'~.-'''jt trios can be'u(1.vri wit i or idu.pindenrt oft thre ci rui i tir. li, At'IC-19 I .iiiy .' I ..I, -,
for mrl t iser'vici, tuist : friar tart s level it-;; ...rtigh Thea'ter Army; at Tractti';l Air Base, Speil Hi-adqiviarturs oflril i

tire Tactical Air Conrol Sys;tem, Air F~orce' (:srtlini'rts anid JointI Task Force iit'idiuartts ind the r , it11 iitiins, "t Il-es'.
arid Errergency Action forces. Thle AN/TTC-3tJ Iamul y is neededl ti rept ice obsoleite, predoumintel y manual , rrrlrpiisuir- inrust ie

iii epittrr cent ralit offices anid oibsoleate , mirpower- i tenstoe , manal trcot-d tinatfit: (messagt's ) cent ra1 ott i cis anid ri-I.
The Aii/TTC-39 famnily pr~ovides tire transitin from the' cutrrent inrventory analog swlitchting Systems (Maual~r arid t i tin ittitr
tic) to anl automatic digital syst-eil which proirvdes Improved rel iaii ty/aval lability and redutced lIt Ir>1'lr runt u iS1l111l

fur oper--tion aridirtirint enatrce trigir aidtomat ion and digital t echnoloigy. lire AI/TTrC-39 failIy is the le-ad Irtern el tihe J. nt.
Tactitcal Commriuni cati onis (1111-TAG) Programri. It will lie intritcpe rab le withI tire lDelease Girrirun (catlfors .2yst cii (i/CS) tad i at' i-
face with systems of our allies.

BI. (Ui) lC:ATED AcriIIlES: All Servi'es, tire Dceense CorirmiiniCai um Agency, and tire Nar tional Securri ty Ar'i'tcy at, p'iiirtici
patIing in t'"ihdcvelopuralnt of tire AN/'rTC-39 firi y of swi tche~s . I/eve liopment eflit at within i tire Army telittiul to t li' pi rgstai

are conducted itt tirira Elemnent 2.80.1I0.A wnir project DIII - Dligital Groupi MurltIiplexer.,; Dill) - Mobi je Sirbrciibr
Equipment; D1I7 - Short Riange Widebatid Raioi (SRWhri) Assemrbl agi's; and II) 19 -Mo~r Iar Rlecoird Tr.iff ic Terial (nIiil); intl
Pirograr Elemenr't 1.31.42 .A, Satellite Coirriitiiatlots Grond iiv itotinett uindeir piroject D4'ir - Tactical SatIfllite
Commurrtetlat Iors Systems (TACSr\TCOM'). lIt tdit Iin, there arle at triira of TRil-TAG taisks a!..,igneih tor tin' oither .irviri'S tr'l..Ied
to the .utNlTTG-9. Tihe Atrmy lirogrn to mci tri i-s odii, ' -rv ic' eifforts is prirjeict UII14 - tther Ser'j tce As:' igniti THil- lAi
Tasks. 'The TRIl-lAG O~ffice Cojorin ates arid pin iti's orverallI maiagtme'it for all .1irvic'r' Ilti:S and Is Itirnd by te Atmv
traier- P04 pit DOD11 irectiv~e 5148.7. Tire Arrsv'rr Fiare (15%) of lire 3111-TAG Jinit 'Test. emeit Is fiinidedr in urirjr'it N I
(.Jint 'lest Siupptort) per ti)D hist ructin 5148.81. Prorject IDl i - F~ac-ilit y Sirtriort Element tizni tire Armiy support toi t ii

TRi-TAG Jintt 'tes:t lirogirt withr a iasel ine ofi Crrnt flVeirt'rv ruolnt p e rrr [ii Itistirit lion 5148.8. t0101, a n.iii pi-.'- it
provides fo~r sitwatre arid ha~rdware changes r'riited tor initer tacos' iuttwer'r l'8 -lAC anti itir equiiprment . Cv'ttral(zr-l

UNCLA SSI FIED



Tit 1- -.

I,1iiI l.mvit i t .2oi. 1 0.A Ti 1 . j . ., 0  ,ii 1

1,v' ii I I , tII ?ie: i',I -l, Tac ical (, Donnrr.r I ('nr; lo ,t I. A i v t I- IP1 I I tr - , ,I IIat1,

Il ef irt it t heI rel ated Armv , othier fi ire--r rl DOD A-1( it v - l <ri

C: (0 IAOWil PEROR181 IY: Project Vtii.i 1'cr !,I (i I .o G'-~ t I jrr Az-..A ;r i - sit 1, c--! s-roricts

C1'a.Iu ruin Cor Eioiz:rnllr t .N C J ort rarctor Ii s 0 E->,yI m.'mii , Vo-ditl . i

f). (11) I'( I R AII ACCOMPL I!SI i1t lTS ANII Ft"FIRE I ml

1. 0() I'Y 19811 ard lprior Acc'rnrplirrhirerts: ilirIwii 'h- 1 p.it oP '1 191? oli'n a1 IPriti'rl

I I I cit in wa 111k11-c-;1h, artul tw 0-cienlr_11_t i %"' p'i I ot V~i- " ~ ,, 'oror I 1~is 1,iea~r

inrr r l.'rurlr!irt of the AN/TTC-39 curl iin:i hr 1971. In ,p Iri.......rlI It I I % F'- IC I,,rrI I 1 5 A PC I

sc li I - S I - -1! 1, - v I o p,, vn L ( FS 11) .,a s ap p, o.rd hiv ti b, ix V. ~ ' . I i I a C., , liLmP I rw1i1n,, I v e r~ F,,v I P I
ar-I, :I;; ~r,I-ne d to (i UF S iIv , ri Ia . In flov 19.'f Ibrsrd 'r In, r'ou It, t .. It of - flu DresIrI..r Co imlhirir In Part';-

(1m(:I) t!13 i' nst air schiulrre trrhrlrrlrk 'wasto I -runt jicirmtc ri P, j i t I.' - n...mmmnded I revIew nfIb, t 1,rrvelm-*r

by .r)ar li Iere Systrurs Acqurisiltiont Nevic l itil (WCAW ni i: ThI i- '1' aciiorr corrsiraln.''! I he lv.ipr.
ltrrrti-rI y 1977 With~in a rrriolttis, Irriri" mv-p ,1 .""l i I. I 1 '4, 0 i 1976, a Special Ilefhuon- Systems

/nmpim-i iti,i Pev lw (:oriri*I (I)SAVOC op~prnrrmr'i 0i 1 roi ii r . ,! :I mmi' ina - i I--it arnd sci'edirl e bxrir' I r' ( 16-murth

riinirltnh':lriiir) Irn April 191h, li.rm:it in .i.....I )-1 11' 1 ol arid ;I rovIscI TIl-lAi acliriiton

t1 riati-y -ire proiposedl tn a 1)1: cover sh'r't t-iii -:i,,i in ni,-0 1i Ir i',- 'It i(ferine (0'.,) for final review arid

njprivalI. iD) ap~prroved t his res'irlon on 21 Augurrt 1979). Nt i 'or' " G/
0 

ir-', nrot f-- iip'rt Test arnd Evalratii,!i (DTE) and

irperat itni-il Tes.t arnd Evalration (0Th) on the AN/TYC;-3c9 O,'ir''- .t t(i irw.i i' (ii..;I t. Duirr-ng FY 1980 ttTE/ttlEF of thre

A! ,ItrlI:-19 Cit'crl t Sil tches was compi eted . A IISARC IlIl for t it(- 'I"C-39i w.q It l-'it! ni Mirch 1980, and a LISARC 11 ( A for thre

AN . 1 1 C-31 vtaf h-oId i n dulIy 1980. A prorlor. tlIri -onrtr ra ct (I l-yvesI runi I I, rrea t ) was I ri u InI Se pt ernher 1980. Coruttactor
ilcac Imirnt of soft ware fir, I nterf ace withl other TtlI-TAC devi'lop1 imri tits arid surppo'rt of the AN/TTC-39 arid AN/TY12-39 mrodels cur-

rently at the TRI-TAC Joint Test Facility were conrtinrued.

2. (IT) F
1
Y 1982 Proi'raar: Continue cotractor development ,n software for l Itrfaice with other TRI-TAC equipment and

surrpr-rt AN/TC-39 arid ANJWTY-39 models retained In line THIi-TAG' .Ii tit lest Far-IlI I v.

3. (11) FY 1983 Planned Program: Continue contractor developmrent of software for Interface with other TRI-TAC

cqunipmnent and I upor t of- -AN7TTC-_39 and AN/TYG-39 mondels retahrnedl at tire TIl-TAC Jorint TeSt Facility.

UNCLASSIFIED



. C S I rE'

Project: #.D222 Tit le Autlonat Ic ;miminirat ions, Central Office. AN/TTC-39
Program Element.: 02.8(0.I0.A Title: Joint T. -t ic. o,.cwicatIons (TR-TA---') Program

DOI) Mission Area: 345 - Tactical Commintications Hudet A, tiv t y: cl. -- ic.-t icalI Programs

4,. (U) FY 1984 l'l.,ined Program: Cont inme contractor development of softw.,re for int,rfae with other TRI-TAC
equtpwent and suppnrt of A:TTC-39 models retained at the TRI-TAC Joint Tert i..-iitty.

5. (11) Proy rc to Completion: Support of AN/TTC-39 circuit and AN/TYC-39 mcsi;:;ot Lowltches retained in TRI-TAC Joint
Test Facility for use in joint test of other TRI-TAC equipment. Complete contractor d,.velopment of software for interface
with other TRI-TAC developments. Support wi c ontlnue until capability for sttpport bL-come.s available from Army logistical
Support Systems pier )O)1 5146.8.

UNCLASSIFIED
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-- t 90l '81 l(1,A Ti to 'iioI Tac t-1 joonsi~ia ~it t -TA) Pro,'t 3'ni

D01t; Mi oimi At I 7w 1o a otll;II', lb - -t: -fi aca tr.l_.os

6,. ( v) : !it I,-

I c i I>Ip ,taIt A-il- Apr- 7/4 Apr 74

S t i.;' .. w Il-Il I rh I Swi tull May 7 71/Mir 781 I'ay j 7!ttar lt

(1, '1- i,. 1 - '.1 i i I ,,,i I- it I Sw I tc 1 Apr 711/No-v i8 Apr IS'Nov 7R

I r 'I Swi ti/i tclil ISwitch 71?I;~- q11 1~~ 79

tIonse vtl,s A,'ill st i ott Review Comll-t

AN" -I Prodtict ion- Award Sp P 80 Sip P it
lItSP C( I II A A II(- 19 Ur od,,,t li . ,I o t iflilat loll

V- i ifl; ra n joil la-h lill (80C
A IiI/ ,,- at Hism 1)1 C,, pi bi Ia r It y Ia r I

A N/IC- 19 ClI rcuiit iw i t v I All 8 1

UNlCLASSIFIED



UNC LA SS IF IED

P'roject 11121 2 2itl A~t 0 t' ' mi ioc a 1: 1 ContralI o1ff i ce, AN/TTC-39

Pogra i Flitent #2. 8o. 10. A Tri L 10 :-k it or-T,.ct clI C'.oacuM I, ca ion :-Ti'-r, ITAG _Trogani

DCA) issijon Area. Tf39 - TactIcal Conlitol ct ILouis 1',1 Ot A,- I ivLIi y *. - i~ctl P'rogramus

7. (U) totca $ n .isj)

Y !981 Iy I'u:.- ;' ill t Pt' 9p' Additional Estituate.d

RDEA,,to I ,!I t . i n. t c.tl to Competion ECist

Filld s ( c tren t r itl~iit. I .n'- ts ('2( io

Ftudi (a;s auauult Ill ly I 'i
:obmi bsal,) 0

Oklalit i tj i i (a t i It 19 t5 2 ,li

iil'iuii bs i.

Chiallet. s f;' I Y h I 2 1 i ltC w.e ii e c .I 1: lit L i () i IS Et Ii e~ I -it tof111 c , I in itniid,

r e pr ogr,cuw i, .1 it. o I Y -ilIsiip n u~i)itI .3 131 V .i t ,- ...I. !it t,,tal doeC LI, tlWclS1i Of FY12
alut FY71Aattt 1."8. sl,'li l ivrntal a1t, .. - A l.

1 
t i

*Eaginciii4 Ivtpit tIis includ, I A:., C- ni .h I t .

Ot~tur Priuuwiem-it .

F'unds (asi bik-.1 it, FY 191lil stulbmsi) !""00 * t 294101) 5 12,4

t)liav't it 11 ; -; ali-41 1 n ! 1182 1 i- l i
s Ii % s i.o



UCLASSIFIED )

Project: /fl222 Title: Au~twnt ic 1s-sn ,' ' Central Office, AS/!TrC-39

propram LI 'm:t #2.89. 10.A TI tIe: :t 1.1c ca mions lF T rorn

D0 M sslon Acer : - 4S/1 5 - Tactic' ] C,i rnlc:it , e Podp'"t .rtt'vity : - I 's1 Programs

Tie changes In Other Procurement, Army AppropriatIons are based oni Iianges in r,,, i tS.

* ietr. Army quantity of 182 represents 125 AN/TFC-39 (300-lIn-, - " A,,TTC-
3

9 (' 1 , and 37 AN/TYC-39 .essrge switches.

The confidence In total estimated RDTE costs is high due to th, mnt,irity of the deveIqpmrent program. Confld'nce In FY80-82

procurcment costs is excellent, based on a three-year multiyear c,.ntract.

UNCLASSIFIED
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Proje c t Pr222 I IL I .rtOnatic Comnnlca tions Central Office, AN/rTlC-39
P roi, r ., Fi.t I ni 0 10. A Title: Joint Tactical Commniiications (TRI-TAC) Program

hi(D (lirkion Area: W'. -Tactical Comnincttiorra Rid!t ActTit~TiL - TaCtical Prograsa1

1. i) hv,.l,!cntc Tcat and Evaluation: Tie AN,'TTC-39 Circuit Switch (CS) completed Development Test (DT) It or. 2 N~ov
79. Spr~cif c olUlocii,\os ur,,r: (1) Determine tie d.gree to ,iiiih the development coniact specifications were act; C
Deteririn ruhrtir 11,~ tEt ite.0 was practrcai!,, rkrfe, iaint.tinibie, and reliable; (3) Fvaluate, to the eytent "'SS~Ible, tlie

inteo1 ,rai~l ,0 -rr a-j itIbliity with curr~snt linrzrrtay tt-r; as well as orhrr Ti:l-tiK-developed items; (4) Verify tlie
ratt cI.rnI ir~capai' lit v of the swi tches rhr .ugi thre use of real arnd sil ated trait (c load irg ; (5) Evaluate r I. aieqocy

of irhi st ic suUprrr-t. Tasting of enhanced srfrw,,re for thre A!,/T)YC-39 Hiessage Switch (MS3) begdn In Aug 80 and is intended to
be a cont inuing prolject as new interface rcql dii. eni a are ri~quired by future deivelopmaents. Electromsagnetic piis (r EM~P)
test leg Of Lhe~~ 1e SraILtri was conductedi duiring tire periud 1i Aug-il Sep 80.

(V ) Miring tie 9 ionthat of DrT, the AN/Trc-39 Circuit Switch de~ionstrated analog and d'gital switching capabilities f~r
greater tlian tlirt or airy otht-r switchinx equripment now in tihe US military inventory. tAiny minor deficiencies were
iderti t tI -i fit l, I .nai PT IfI Report for Cte Ag(Tri:-39, dait.. J,,. 80. Of tire nine (9) diiciencies, software amlic
a~cnurnnted far alr (,t), and threy are being corrtetd In tire new coftwale curriently being tested.

(1) ) Al I hrdwa re del Ic ieiic he ave been crrier'ted oir art! ha hg corrected r~y deasign ch.,irrs prior to) irodricttr iri del inf-
iat Ion . It- i r haijro ir r,a; ,nai ty betr..'r lrr'!shae aund cirort bwlitcres , tir It, K4P in d icates trat tht Ci rcuit

Swi tch c,n .rrirvive ill t,.pecied levels rr T.

'l)lie .%NI- irnrr is a fasily rt 1,rh .1 r.... ' tr> irrrs -ral :iia'. sv~id s ivitgn-r t ri n,.ide
secern* ajn c, - o.-.rr-contrrrij-i i f I I-i T- it I .: . .n n- r.,r: . The tosyt nnrir ,r hyli-

(anal-iy airid drej,,~ii ,r-irlt awitcinis (Al.. in l S Ir.:- in . .; I V, tn,- oI*,. , ec'I r rf n-,. ( t, M- I I r.
dudi A dIYIII1 . iii r .c, . r Iih1 ('A - I In, ) . . . , . erIr . I I ra; I ~i .! r A1L1 111 " ' 0'.i .k1 .
( 2it OfII! .rn. 1 Sin. E h. a , ,i'.rr , r 

1 
c clanf na y J 1 1, r 1. 'nin l, 1a 1,r .t t h. t r !,n..! 1 In. Ti- f ,i- ..c I "

Dri-.,)rr~tnr qrai.- ,r.,ti i win is t icric Ii s , I , ? . , ., _h p i - *n I I S t nI ri Ihe hI,!I .it r mn
1 

nr-

b~i t -rI- r irrny ani .ant twar pacl,.- a c. n-rI lgratfra~rnini

P, e ni-" n .) ""tt t ~ 1 ,



F r. act dU2 22 Title: Att ra tlIc Cast nc at Ion ns Cen tra I (fir , Alii
P i, ron El ement 412.80.10. A Tt Le: ,lut ThcClcalI C,)tn nni aons (F I -T.'C Pr ogri a

D(A) M: anion Area. 147 Tact Ical ~*Co i 7c a tI en ; ,dr AlP c tifv ity_: 1'-1 I c al _P ro ran;s-

(U ) GTE' 5:1 tvant a, Needhiamn,M!, wa- Hip d-vei op-nt, cont ric tor nn! the te-st support cont rac tor. The Ar-tv rr-n innas.:
ilrnpras Nitiager, halt iservice Commiriation Syatons4 (PM tISCS), Fort Morniouth. NJ. bT was conducted l~y the liIt
Con a- itions Test Company, US Arny Electronic ioving Grouinds 0ISAEIG), US Army Test and Evaliit ion Command (SP~
Tie LIS Air Force (USAF), US5 Navy (USN5), US Mlarine Corps (UI~C), and National Security Agency (NSA) also pArt ,ljit-i In the

conduct. -d evaluatioTI of tile tests.

(I ) The joint Test Facility, Fort Iloachui-a AZ,as well as the resote operating areas around Fort Ilinchuca, A?, provided
tie primary facilities for conducting DT Il of the AN/TTC-39 and AN/TYC-39 program. honwever, interoperaility tents Wore

ni-o vov-nic led with, tie Naval Tel ecemuoica t I ons Sy atem Test N-)de (NT.;TN) I ace tt i at San Diego, CA. DT 11 for the At:./lY-39
at16 A1N/TIC-?-3) vci conzircted by the USd Amy Teat and Etvaluat ion Comaasnd (TF.CW0I wa ith stprort of the Joint Test in an Iniat ion
at Fort tllnlieAZ. Testilng was conduc ted by millitary personnel from appropilie communicat tonls untilI. (111 ratic tot P

porit c Octl1no. durirg test ing. FJIP test ing was conducted liv p-r-o o j from US A:.P F l ctronir tiesear-ci nn.! - 1'pen

C-mand (SFltC1)Harry Diamond labors tori es at the 1101. Woo-IR if'pe, VA, tes- far il y. I
(T:) The -n jor tin t and rev Iew mI I le toii 1s it cii helIow a re Lho--:, P ,i Ia rondI h 1I' WI I which haVe i-en eq ta IrT,~ ha , 1b
0 t:)-ap:,: 0-:-! Vi,,,I s In Coord ina t Ing PapeVr (K. P) - 13,, ;iniia ry ' ~7, A-i stI-i t- of D tf n ( ( 1 -1d ,C"',t --2.

-ano civ a t -o1ns And In tel I I Igence )(AS D( C31 ) ) llemorand,,m, dn ted ' 'InIt, 1 179, C:a, Vpn l 1 te tii tli 1 11tP a pp, oc v1Iin Auguszt
19179 h,,- liSP a nd Sec reta ry o f De fense Peac i Ilon Meumo~ranidum (St[Ill) Jot y I " 10.



UNCLAS SIFIED

su229

P roject #iD2 fl 22 .8 .I . Title: Jo n d.Ii a G uIn,! a n, (TR I AC Prof-L

l)01 Hssh.,n AreaT 54 - Ta.Ct1.j Com ulicatiofls Bu et A iiy: 4 - a c

Apptoll'JC cOpleted/Current

Prop ram . tIti

Dv e1O ptcal t V to rnyli t Mer atd Apr 74 Apr V.

Prliil.Y si'Review Sop 1e Sp

Pre I i-i, r T., P1 no 15 Fe b

1,1i art rN. L/C Jreid7
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CrT Ii2 TtIe: An ',-I rC, T11- 7. Cent rni Itr ,.';3
t

WA. ;,imi At,~ tf~-c IVi I~~n~i L(d' .- t rv Iy ~

Apr-,d (:051. ,Iv I/Ct-rent
Proj- -in s(S'M

n P,, '-9 Masr 8'8'ir01

itIt I l I'riot t 1,n A-isrri o,- t 1 RO 80

I tCAI Ci Ilc Oj-- a I nfla I

PA 1;C:

0 I It s Mt 1)s .i' P: I i n

FQ /: r



UNCLS S!FIE D

11r a (i-ct tLID,' 'fItI t, , at Ic_ Cm~ ct~i et Office, ATC3)
Progrwii El n ot I t(rI. It',: 1,) lt Tti,' i, a C-aincol,-it I ons (TR I -TAC) Prog. iam

1)11 t I'I "n,, Al,; - Tactical C(tei;,' -timi-!t'. t A- ivity: _______________________m

Apptrovedi p I i -'d/ Co I r,t
Proigramtt f-. na, I 's-

o Start Message /Ci rcut.I
Sw~i tc Oc~t 82 /ia D -(e 82/fit 83

0 Capmi .tc HI.'age/cI cciii

SWI tch Dec 132/Mar 133 Mar 13/Sep 83
10C:

o A./'rYC-39) 2Q FY 83 2(0 FY 183

" AL/TrTC-39 4.(I FY 8 1 'A) FY 83

(it ) mDiii lg ur Ii, hc(,I) 50-lin, AN/TYC- 3' ais.'agt swjitches were under test. There were two (2) 300-1Itne and L- a

1/ll- line AN/ITC-19 ci rcti t switcites ttd'}iItirr I'ii.

(1) ) ,i t wa rt i s be Ing ri-t es t:ed and wiIl c'on t i ot, to be t estCed a s Iimprovemntns / changes are I nt roduc ed . The cont r act r a at
I lie GVE Sy Ivan 1.1 1) an t , and Gove rnmen t t estIrs a t r lie Jo Int Te st Fac III.ty (JTF) wll1 insure tha t the t es t env ironinents to r
ttaurc tests are simtilar to previouis tests.

(Il 1,-I Illi V , av~il lii 1 y, antd mtaintainabIilIitv (RAM) measuremetrs completed during circuit switch DtT 1I indil>,ted that
both the 30in, itt, tedi-I t, conttlgtr.ttit, caa sat isty notiritlotal rcqtiiresen-rts. Inherenit availability was .')')7 aid

9977 for the 11/i-IlInc antd (100-] 1tC coil fi gitrt i ots, respectivelv. The mean time Iletween unscheduled s. intcilanc- scttions
(flKItUA) was ',2. 5 ha-irs. o~rganizat ional tuu.ttte tv.'I .wint timt, to re-pair a' &'it') figutres were 51 minutes and Vt .it'titii
for the 31t-lin ,n-i as 100-lio ci'tiguatiots, respit vely.'t *nl'-, mrR1 tigitr,! ire hvi- improved by corrections i:l the
priidio'tlon modelIs . Loig ist ii'sspport abti t y i :;ad-il"i tv , p, rt i oul an Iy when t lie hato d wirt'v .iesgt i s cor rec ted I,,r
mtaintainaility pccthl,tms. Miaintentance p,-r'soom-i' ti i zed duii t 'lit, test I,'Id approritilate NtIS and Itad boi t itlud at l,
runt ro titt plaiuL or at the- US Artiy Sigil -'t *r and "ott 0,r ' t (11,1ASth&itt), Fort (kirthot, 6A.
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ony 1i~i 1 rt int It "If I .''' , 1 1. 1 1. i A.?i , ri

tn tt 1(111)1) it- I.I 1 1 n iv i v 'Dr -, . I I (Ia--r nio re I.Itin

11In . ia t i t, Fi ni. T ri I -, -Ia s , t 'd I,~ .IW, ! i f 1 I i r ii R I,,,, "I.-n I 11i -

-1i 1 . t I Vy'I)v I -o t f an~ nipo t'llIriL t.r 'Ii inii, f. 1r i Iti, it1. I i a I ng jl Lh.- .',' I o 1, A

OI) (T ItI '.,; icto-ipt Iqshed by the Uti I nd, Sit -i Ary oprnt i -i.i I :-;r .ni Cv na , priy wiI r I-' I,,'t' TRil -TAC

Joinot Teiii IIrgvn ;v lon at Fort Hunich..., i, AZ. tI,, Ii i tend SI l--v A r F rt-o,' Ut -'. 7 1 SI i t 1vs Ntv v LUn tt .Mt I -s, ., r i, Ca rps

atmdI. te Iat I Ivi Se cur it y Agetity pa rt lrt1 ,ntt in tin- .r(jnitv-t wI -vartnvt Itil (if I 1ij I I~ s.
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(UN~CL .' S'S" 1-11

l'rojeCI #D0222 lI I > 'iat Ic il nuntt Itoust Cent ralI OffI Ie, AN,TC-39

Program 7Elemenlt: P2 fit). 10. A 'I'i t Jo In tlk t 1 C~v -,,iI ,al i ons (TR I -TAC) P'ro p rav

)00I Mission Area: lwIA - Tactical cummuici~~ ons t ,Iget A-t iVI' 0,' -te TIccal Pr-,graro.,

(U ) Intetoperabllhy tests and s, narto pl.& we ..... I, coindit-1 with the N.!v i 'Iolvc,,,,,nllcatiors system Test ;"do ,t Sin

Dicco , CA, and deploymcits to CONUdS-basedlH VIUIlv :Ittcs Air FI~ri- bitaes w.ci u I)Id. to Si ilitte tact ical airbasen-attv

IOTE for the ANIrrc-39 vic I:l t Switch was *:;tkkt ,- d by the - At y Tlert i :1 st anv! Evaluoat ion Ag,,nvy 1', ti ! V ii w-;

perfornecd by wilitary ptreitnnel from repis, -t ie :ocumui ktis mills. (-itof o r si2 r ot ntId during -. i;

(u ) Trhe ClI rcui t St t IfI:( III I I was coidtitcti ed HI i-,I IIIrv ! ; .l ;; I i 1 ,t r,,1 e-l p st-nt I n Seven soucei i ot; ,

t hl sPeriod 21 etch 300-11no ac, 2 eib'j (,I'll I-i "I. * ~ -I -1 II er-l i /,I

(11t) al l Iow-on t ustI kc If the dc I eItii wl ti i. 1, tt red by L tcln~~- L in l m I ePA'.i I II S PltM. lliw-j-.'r , thIe Ac I.v and A ir

Fo rce I nda ieiidei 1 1 , mto coiditictL ( udoI" I I,- SUit eit a, i ., US AI y 0kE i- di Al r I It--- Tea t andl bil Lit I on Cclter)

user-orieite.d fol low-on ti aLnit ini to d,- v IItov I Ie Ii- II t Ilv, z,- ;i 0 III I .~l'iuiite L -C--f Ilye act Ions.

(U) Op~rat ional rel iabiI t y, aeilIahilI Il t ,;id ,tli,talnmlii Itv (P3A'.) ,.ir. V-i1!..

(It ) o Avi i abiIIt y - The c Ircut t s,.i I e. t- il-;ttiinnra ti I'd f op,ecattIona I t iv il l .)ItI y ot .*99 75 and .9991 fo r t 1!,:,il-

antI 300(-i1iite swi t clu-s res pectLi veIy. Th v~oe swi tch dI ,;-,I,t I Ited ant opt-tiniI. ti1 labilIity ot .
9
1t

3
.

(U) o Maliitt I-iIIty - Th~e clritilt sk; It Ill did t -iJv, I h IIh , rrttit ti nr,i ilia t Ion;. II.velI sitr rec t st;ppatr t

levelI nalltteitanI. 'I Ing lop 11 . llts(,d ,ltk ;,n -iv.--iL tts ntd,k, I; , .it It i on aind I raIitt g i ,,lI. lirdilvre tarrn-ct l ons in tio pr-i uit.

tion models, It it; ltitid thtat tile to.111- 3itc1i will i p1rove bo~th at orgatil.:.tional le-vvl itnt at the direct still-

port/rgeneral snrtI vv.. Mean Timn , Ii I .. !i slltitt Lii lic,- IVt) has stibs;t-ti,t I itqtprov,-d ov,.r tie mutl ts (I.. Alr~y

aclivI I I (TI. lio- .- ;:age switch, IWt'z, t,.d dacciplailI, lttl ity e-rf --is ring e it'iI.

(1) ) o 1( I ibi 1 I - ir I ng tle 4 0)! .1 I- kor!e II pe t I It 1 Le t i 3 , th vI i t It swltt ii etiam itra 1t-1 ait !thlit- if

hours ( I o r aili I I lrS ii0- percent ding ra. I . I I; it i:, t-- Ii-. Ii sIn:it11f1.-) 3alt'I.- I t Iu v~s ot rI bti ed 1- i I Iift I I;

to the tmean t Pt- bet -s-it mist lieduled mini .3, afIt it! (tililVIA li)Itrvs . ;nil.,r -:Ii t I vo act Ion I s u-iI,-rw.y , avel I

Itial riLs Shiow Sigui I t i~tproventit I, -i I I rosul t. Ito-log 01IL*.It I I ttI'I, Itw lie ss.,'e swi tch &I,.i~ c I

an Ii lil-A of lit. 7 bttir s.
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6 . (a ci~' (hr,-e1U I St 1' -it!I h- I.' lI .a ~.ic lr IVI': I I rd bel ow pre tiri, v I iI i:e bhn
al.isnCnrl:i o inj 1, i 1. 3.,i v I151' , a:.d cfivir sheet update in Aivii- 1'1? ,',-l the PSAP.C

lif f(1 it %- 41'(7- 9 Circilt SwitrI . hi. d-.-;t raiiei ,'rforaitre rhrre'tslisted below hivve b-een di':I-ed freeT

A 1: I I;rI CS C0 I' lS PFRF(1T1'Av'!PEREI

Al/T ) (
6
w)f-IJre/300-i.inP) D)T I I OT I1I

I ralt n- i1, 11i1iv (hrs) (1) 99/ 919 .99 5;/ '9! Wi) 7 99i
be Ii -1vl.. 'Si I o~en. (2) Not cra~ir- 1 ,2 . t

!:--i t i-, between vnrvliedIv d 70/3ft 11/2!. 11.6/10.8(I
tO nenticr ort! ons (Ire) . '

,l.i i,ne t o t -epair (min) (GS) 60/6o 10!aeie' ~ 5

S i, % nie is ronfvrerns (I ) (/4 (,/4 4 ('
* xi-;m r,:il'rees per conference (1) 21/20 2vI/20 6 f()

Alt er!;i r' routi 1 I) 'IT to 5/si III ini5 '

2: n ;,r I- tery lIowir (in) I ) /1 1 20 (1, ;W l I I UI cii ,

1i we -11 1 p n Ir -d"te ( 1is SOl)i1'i 6o/1111110 ! fV --

x itiwitt~, g II it r II i IL r b 700 1 11M);lo !8u 6I0E

il-hiS



U.-';' IL. I F f

Itro wt: ill'2 Q 2? le A,,ton-s.it Ic Costnr n,'a I ui s Ce nst i-alIC Gr rtc-* i -T:

l'inoVra;s lilc ,ent I PVt.h.A It Jr jttit I ti ct I -;. I t J,-as CrTMI-T.%) Pvro:n

WIH) Ililsimi Area: OL-Tacticail IL .' oi s!~tAi'1,:C' i 1

C IVI 11t11( E ;'It H x2-I:Al K

AlPi/YC-3'i lIe-i-cv SIt ', OIAte
he rie ii-- t sa I ald 1, 11 IT - 'I- /*O. (t,

il1tit t le IitrtC ' t't ,ecl, 'dt iSS i ci I. C;*

m-a t ii to r.In- it' t -v (It:ltri /) ))lt't (ilno.Sai
leI-n time to vt-hit I (;S a ~ a lna /S t f t 2.-) -iiisti 5ti. 5t ii it

-Journl srag e (day-s) (1t 10 10)

St itianlliy b attLeriy pitte (snit)l Ith .:i2 Nit steasoreti
i-ivSSige ptricot'in a' lc 3 I - 7 2 No t tiea:orok

lthrtiitpiitt char kci or pt-v second "1i 00 )'V Noit ii'eas t rs-ti
litlt error rate , - ctotiscutive bits It--Itt 1 )lt Nct'it 1 t -

I'1,xIlt WI. ighit ft-c sl.,l ter ( Ibs) 7:fli du ~ 68.

1) (1)) PCC
t 

peciortance features for whichirlinimutti thici:Votds for the Atviv have be,n estalishiled.

(3) (U) No specific criteria establIshi,. -User stat-" a desire for the sittuies to be capaible of pertorsing, a AII--.ittr
mfision without1 a mission faiure.

(3) (UJ) Two seconds represent a inean mtessatge processing, I It -r.

(4) (11) Ik-iotist rated jtcrfcursant-e will h. based on tl:, i -aiisof Govt nnvt testilog to lie cantor ted tlduring I",'IT 11 andI

Uit LA SS IF ED
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I- -,. I,,f , I -I i J

' F) W= s r h.."d on average of ( ) -i -6 300 11 'i

(i) 0.963 i q r, me.,qitrc of opera tfon 6 . . fI I ;,I in :mA' f'-': I:,. .! !;ppl y t impr
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Fy I lit I 1h.I L cc! GCREv I ' I, II CR 11*1 V! S!~

1Pruer~o Lleua~.u: U...31 .'5.A 7iti a: Luarfa:ao'wol V!. C ont rol, anda6 -:;wC F0 fa i ,',

:xL lila,i,a .resa: ;.1 - The.ater Coar.,ind aizd Coitrul %,-tsrAaaivity: v~4 -_1.C1 LA~ Proyrars

A. (U ) Rhsscl'ICLS (1'LOJL CT LISII N):. ( $ Ila tiollSd 1)

Proj~ct LY 151,1 ly 198, - FY 193 FY 19814 AdditLoal 'tlat,

Number 'I t!, A, ual Esliala Estimazte Esitiatei t tkcatt Io C(ht

iCTAL. [Ci, [ROGMaA ELENT 113 I1C~)~ otIaor ~ J7i

11151 LUCOfl C
3 

S'Vat111S 1133 4016 527 48 Co:tiuL u 7..L~lli

L. L11)1, 1, S':IPTO]N OF ELEimf1T AND Iv. a NEED,: 'I iiae ac.t.wa.af.tis d,0)v: sja tO l bapo rt cowl'.OaO anduu t, t I a

Europa UZTEc ando 11-aatasr 1aacla lorcc s (I Fl) 1-.,~ n~s c r1 Ic i i y 6ev a al -. t a,) ir.; 6ince, 1 974 a,. ir Iqaat d , onau tr
tfald haavlad in.itasd .,pabil1ity. Thes 11.8 Cua:n.. a) adJ acaair-~ a!;..I~ 2 1a ;yt It eaitated alas ycar ", 1

A r ,ac.muArz ,.v,.t.a is
n. adud~ tl.i.r clrraccu; the euarrsnt, dasf1CiIC1,' 'I I.e .y Lls L, cal Ly ti. as t.a Saecrat.lry ot 1*at,.e (C.A~naal.tl

C011,Mat,;1, CrrataasL anda a~al ~aac to a ' - . :iAis, ~I ,I I i, 1 l1sol,,: A:, ill C 1 1, to ufgral. '11.Y c -noal J.t Ioakss
a Lalgl-prlor I~ t L. i ;. prov ram ax Isat.. t...~ :1t LIthi Ji cI 1so. Iaarasuiuit , I&M' t*j3 haab jasaso t%, ra -) lv 1s wL ti
L,1811 flaqsJUsr.a Y (i.!) r.. df 111at. (CM-F IIIY fl, I s a.' , s V iC : t.'> imoa asya. u tass l a.caa IrCaltr p la f 11Y tr aV, ..a ta

Daaoaasa C.ta.1iaua'aatio, ;aYt t,:U. [i1 Ia,'a a~ ! ill. I a,.> oli t laas [S 1.1aa' --:........

iin uitra-U1ILI ira- ascy (Ul , ) Sil ilite Cc:.:.. -1 -. 1(a .1 !1r; (A' ha r imp,1arvtasri .. aacsaary to proide,

raspaoaaCva C Ica ,1.d vuarv ivaU a couomuia la-ia. ;1 a ftiaEi.. .... ar forca I
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satcllit gto utd terminals In urot Lu -c contnttie.

I. ( C :1; 31 . 11 1t '. 1:,2 i:, I .l, .I91: (: it tlo .:!;n,.1o'

3o 1

A C, d int o1 a 1 Est lmated
i" !1'*l IYt 19F2 Iy 19h3 Tn 1 Ion (o t

w_,: r n, 1 r o1 rn ment ) 1133 01,6 Coatlnn g .t Atipt1 Inip

1 ; I, s.; bc ., ,, Inn IX 1 1 Jh2
I , " .I i2U 1 4 113 f, 194'j4
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. n Itz b L l , Its vnrr. 111;2t r/duct itl is tw i*stilt ti rscoping III, 1.earCin and Lcv,nIv t o':,f .-I'd tLI

t. - i  11,d IT I 111,1'1 priority program s.

M A.A ;t 1~~l ' ; P[IA'I. IUNIDS : 1$ 11 I] Iw!' ):

I~1 ) t I I I yI Il n'* I113 Ls 1, 1i 1iIc

A, I* 41 1' 13,2 I'-i l nat l.t i ,

A! ." i! ,n..1~t I 'iG ( LI Ic I I ,',.n 1 . -, , t in11 " -'', I -

it .I i , - i. I 'f A T - t V)
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B. (I) IWMI F -'PY IN (,F ELLUILN'I AM, 21.: i.: ii I IA * .I v : .0 . . y ceiitiibuic to~ CeI

bld hIt co liio 1 >'~ tl- Joint. T..clijiih Jii ii yii ) . Ii .i . I t )I to c i .1,1

J or IIIed Iy' r~~~il c i id-, f ili ng~t~l g io t c,1, 1 t I c, I . j I *. iv ort mt hi iI J t I

I I 6 i - I zrt.yI , Iv I o Io ey to r> Lo w u ,Iv t c ;- 1 11 1tI I., I ,ti. " : Ii - .i ; oIf,
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iPC 11 ICC ICI Itf oiCC f* Iw It'C 1. 0Ct il t oii vt 1; IIif I 1f C CC 'C

ICC C''j'l 'C, ol 1~ Ii~fiI' f li lt p fl- lCir 'n C "Ct .Ci~on

ptCI,. .IM I- I,;I I .'' *'C!f.,CCI

I r ref II I v; I f I v I a I tic,* I 'CC i

f .r, dI I i- !1-C
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TU;:SSWIED
TiI lt ". 2 ho ririn$c Mliss-lovA rrret (StIMA-X)

DOD1 li szion Arei: F372 acort Stend-Ot t iiuti- 'ci vi ty: :;4 - r-the. Progr~itr.s

5.(U r torni Conplet ion- Transt t !h;i to eng Ineerin! developen; AI I b tn ,i.pl fiah.d. An HFP wilib I~u~ to

i ndustzry, avdnI ,iSu urcc ~.l~c on Evaluoat ion Pii di (SSEli) wi I I re,::nn ta, rm~ip.t t I v con, ractors to bufId anI rest proto-

type uy~tctas. ltI. proi:otyp, platfonnAi will b.- t-1-1. duritir !j!) I lF '.thei-e *iaa. will result in th, r;r.IWc

tie WmC. A higl co.ipotirt)r will b, h seltcc'! to~ vnier 1-,-.I EAn frc' ~v~e'.op;.cn (FSFD)' which wll tragkzLticO 10

OVT 11 s tart in IAQFY8". DIVOT III will L.,j -ic-l fromi IJY', through 'TE'I.lv- c lassifi cat ion wll occur I i

N IYygm
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lDe te., ic-
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mii ill1 1.0! late a1I lA l't At!! s;lut I , -Ihe long- tem. S,' 1 %t f I ;
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-Prorr,, Efln m, tit 3. 02. A Title: Antit.sctical -qsl (Alli)
1, !t6 1K 22i -- Groid ai I i-ard 1Pudgo:t Act ivity: P4 -Tact ial Ptogramts

liflebtno~,s iIne k Shown In FY 1912 Skimission
1 tIv Il ?ui U. Cisiotl S ht1 .) Appicable

A'I. llrdv:are Pro'hmtion Decl 1 1 pr 88
A- 1*i~ 1-.1-IAon (tISAHI) 11

D. (LIU) ! SW IT1 F Y1962 RIT ET ($ in thousandls) Not app! icable . This is a new program 10 FY 1963.

E. (U) 0'11111, A!iit[,HH TAT 1ON FUNDS- :fNr Appl icable.



J;, 0 02.A '1 1 Ant t ' I I - 1' '' t ATP!
1,!.:: - :t 12 Gir-tind Bas-:..i Ant lar 'n-I ATI ,. -A tis I V -1 ' - 'l t I 'a trr.

0i''
T

r A i 1 1 wpgu'fl) ."'P l"2'p"TiPfil TI'' u'rr-11l is formridaill pli miis*T' ''ti

' I t,- 'I '' qitil I te. This thirr''t Is -n-' ' v itr 4in1
szI'*it';lr' i, et ,I ts wi dospread rff-cr ,'ind ii'e -i i'ir*
Atnt Itt t CI f I;-' '1 !5 lin rtpatlriIhtIy is i''qii'r'il. Its !,!', prgos's. T lIrtm'l a- ''ilt i n arr-tt'rm oti' a I .,- in- '',tI

yt EV. Lv ard-i''re Itaprevetnent,; are! to th
'Fh v so 1 F, .'iirt v li'ii)vT .7Tt" '' L ,i 1 ,
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Progr;on- ,16.r : ii33.02.A Tidle: AnIttactl calI Misi Ie (ATM1)
L101) Ml sl n fea e ii22 .- Ground Based Ant lair and Budgets Act lvi tv. :I. Tact icitl lrogranis

Tac ti Cal Mi Ssile De fense

2. F Y 1 82 Proo.r amin: N eaer -TeLrm : Systems analysis and concept Jef! tlt ito sil h e accoip ished to perms It t it- del Il-
i tl 101Off uLs i i rt-su 4rreat s to tire level to support deta Iled softwa re des Ignl.

Long-tens : Iul l tatIe a progra tor tc
tical issile ve-hicles for establishing a dalta baIse . Postulate mnodificeat ions t o ex!isti ng, air defense systems to potract:,.
Ant it act I cal nli sI Ii , ic t IonIs ( radar acqoistrI on/ tracking and missile gulidancee).- Other Service and agencytenolpin
will I- tel oiitr applicability and useful ness.

3. H~ 1981 P1 anne Prograis: Near-term: Concept defili tioi and (bit ieess arv simttlat ion sodi ficat ions required to
.tifppoit cct-p va rinw l h corspli ed i n early FY83. Armamerita perioratrce trade-off analysis anid del in! t Ion will1

root I tnt1 '. TartlIcal issi IC study efforts will cootiloe. Icong- ter'c:Tie
trii00!ii O 1is e t ifor 0 ,W Ill generatet a

4. FY 1984 Pl anned Program: Nea r-t c r51: Xrsatserit 1 icrforrsan-.e trade-off anal ysis arid armaments systerm Jetn, lot:lai

Will lbe rnsptpied to tie point to sutpport design selection. toitilal anatlysis of tatctilxiil mis-

silv volnter.,ii 1lit ti) conveentlonal w:irads wJill he cosrpletei . flemonstrat ioni flighst so ftsuare reqtirretnnts will he Je-t red..

arid preparat ion will lie male for a flight tst Ileisonst ratI ioh o lpg-teVnsm:

Develop generic systems and pert.:cii trade-nit acal yss-
tO establish a hlast- ine.

5. Prorai t, Comsplet ion: Near-T.isn: Fl Igirt test s will e c~onductred Initially to prove out tire software tnoi iI-
catinr and val-fiat-e siLiris Tt i-ons, -and l1ate-r t., dilonstrate periorsiance of the modified n Sy, tt,
tests. Tire proprrir tail I then proceed Itirni i-i c t Inn as a jre-pi atmi prodiuct improvement . Long-term: A system or spat etc'

to provide an Aitit,,a lea
1

Missile capailIity p or tie (jell Aic,, against the tactical miss Zie the-at will be develorped.



P r;c." 1IoPen t .33.CI. A I' it I n,- '' Sse ~tt~
)Ol) 'If-Ison Ar'*o: P'2 2 - C lor( A :pjpct n!,d F.ie At vio '1 t a ror;I "

Intrdti;

rotect F~Y I0: W ly 1I". ITyP i I I I,) Add I I n "n; n'
!: 'r Ti In Act I' , F1 I!, - I- r lf r to (. I't I

,'0 i Ai. FOR PROOMRAM EttMlti 21 1 jW

02 16 WT, S Tr rm I nat I Iy GuNn d

Q1inlot ft I es ntiUTo P., -------I'

leenhtt:eSiyrntemn (lOBS) envintcn'n th nb ln-f I, s~,ec 1 afr-:- 1,bl; at rn 'ehIetjjjq~bunltionn
:11forens,nl from an 1ILRS rocket. There Is an ':-nt need for n -it-n-nn, f-i ,- ra- copo-

1-11 ty tn nefrat hanrdpoint targets siic; as atmi-ret veilos.'iwi :101 a'nt ',I. fcr-t ted i- i,;,tril batt le,
tIervIty ret-itog their presentAti on rate. 1he fGU for thet M1.NSi I cont~l ti six 'crmi 011v g,,del c;;thmuni t ions
tneahin'd .Ithfn the rocket warhead section. Tile Army Inoend, I e I h' 1,,IfIn: coopo! It i d!n h; 1-rnn , GermAny,
and tile United Ktingdom.

C. (U) BASIS FOB FY 1 9113 BIITE REicUE -ST: Ti'e( C';twe't I)e.ft I nI I i ,, - ' rollpl ,t ed I r I :i FY 1982 and thle
following activities accomplished In FY 19813:

11-138
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U.LAS SIFILD

l'rngrainP ..- ,avnt e6. 33 .03. TI t Io' t iIple 1awich Rocket Svtitemi (PI,RS)
ermine! Cuidaince Warhedi (TUcW)

DOD lisslon Ar-i.: V223_- Close Air Siippoil v,1iudi-t Act ivity: ki' - Tactical! Programs
I it I. i il

I. (U) liet : I.cI,11. tlie be,.st Techni ca Ap.. . (l rA).

2. (II) 1.te kF P t rte Demonoi I t 1o td Vi I Idat 1,) Phase.

3. (U) Conduc t wtil iit I onalI source. si -I i .it v I.slta t Ioil

4. (Ui Awja rJ D-.itnst rat I on and Va I I- ii P:.se cont ract (4iF383 )

S. (P ,) .rfsil re Desrdt I Ion and. Vi.E; io PhII w?);se 1.1111 L; ippI eme ot

A multinat i or.0 I U /wilUIi )ealuat inn tei'mr will. evalusate the Concept De fin!ion Studies, establish a hrest technical
approach, and] prelare ti. HLRS TOW Val lust io0 Phiase Specificat ion and Reqiuest for ProTcsal . It is emphasized that both the
cost an..i ilet tone dala contasined. In thi a report represent the Army'sa best est iate [ror to conduct of concept defini tion
stud ir.. The aibove cost etat imaites assume t hit the infrared seeker being developed In the Defense Advanced Research, Irotect
Ageny's "Assauilt Bireaker" technology demsonstration Is directly applicable to the TGW req~uirement. The costs further Asttie
thaot only one contractor team vill. be advanced Into the system Validation Phase. When completed, the concept definition
studieis will ena~ble ref ineutent of cost and sewiedul e data. Current milestone projections are:

Ni Ho - i lerM -st ones Projected Completion Date Actual Compl etion tDirte
App1 rove Hilt Suppl ement Apri! 1981 September 1981
Award Concept Definition Contracts October 1981 December 1981
Cotmpl ete Coincept Definition Studies June 1982
Comipletue Army Systems Acquisition Review Council I Febritary 19813
Award Validation Phase Contract(s) September 1983

Future milestornes and prolected comrpletion ddres will be determined during evdluation of the Concept Definition studies.

UNCLAS SIFIED



vI

ii it tAri I - wlue Ai r -Sottoi 7ifvnl I to v t 1o (1

Additioanai F, t hiu I -d
FY IN' FY~ r- j' To Compl et ion Co-ot

fl-wn- I n I It,, ff I 'Y

OV w ., r-u ioprnmed f roti thbe FYMi firnit I lia u i MY:; pi rae ttec:iunr, !i ~i orontitonal negot Iat I uns del ayei the T7u
rat1, it t It.. t tihe f oomiq ~tmI d not he rtam A. Rt-~m -ImI Inp ari iv est I I. 1i w , I I. iond Id res admjutrtiit s

i )i ,MER AIrM'R TATION FUNDS: Irovldt tl t t the US doc, : nm.r Into ; a , 'vvvlopment progr,m with itr par-
r, t homse rnat ins wHI fundma parl ion oflbIte derop pment Ii.qs . Th e prop,, I l-,. I - sha r e to Itle fimni d by v a cht, fa I on

mwd I I he 0umum rmiiued after crmp et ton oit Concept Def tin!t ion stu-i irs and dmrinie m-o' 1.rit ionq af the Valifdatiton Phuae iiuunorandim
u f l-nI a ndi. Tite tor r ent prf Iv assumes that the 1S 1. proceinI ini I qc II At thia time, there are no otler US
.ipIrtoprlitiodd tIistail ed for the progrdm.

UN!CLASSIFIED
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DOD Mirn-lo r:'2 Close Air Snp- tj 11-1- 1.~ 1 1 Y; I t.n

F. (Uj ) rhT:.-l I) _FC PV (Wll AND DIES CR I PIlli N' - to rts to pr , in lOil IL I I I' iii>:l loin g rapI, If fI wr, hil t lit

In 19701 on ft,~ hypotleils that a terminal ly poidtd system coo IdI ~c -I -t h f 'fItr .1 us' a parent systeui to at preich -

ted point in spac, dispvrsef from a delfiery vehicle, and i-co.-i I dl- i C L a lc' ,elocity, allowing t ime icr 'I

st-eker tol ali(tit !Cl ly 5 ilocate, track aind guide the h.il i,: s.,ile I)Ih r.I t -r l-I tei 19 71 a nd 19 ? t a ro Il,

d mmirim t ra tIin t es t sme t:eI coitic t ed . In coo jtiton w i t thQ.e, t, I t, las! I, -Ic I- ., ;yw,,ii b,-I ng Jill provd . nI s

was IIIace-d oit I ofraed and mill fimeter wave sievkers . Subsvqniiit 6titd ics conditi t-) Iy I hi A r.-, aIr toughI I lisI t ed I icp

have showni that tiia. : or iuillet Muiinitionsa iroi-le large incr,:asee fi both I kA- i 1 0 :;( 'f er t I venels . In little 197o. II,

itY 1977 A h,rtatic- C.:. retire Report .iutltorIlzed $5 million to the M1,16 pcri.- i 1-1 iidei~itai:.lng flatt the Ar.,.v i

ivtclil, a te-rutlnl hitlig Opt ion for the sy!;t ma. In December 191?, the Army ta:; !vi1i- !1I., tie has ic WAlS pridm artt.'iii

not i aet-vr,:l~l iii ipport titil 'as the Army rvied agreement wiith its NAToj tl e, or ioin :t 'velol'ient prre Il'

mno I si i~iit %;mI.i r, p, a t In11 lie De f eita SytL iti Acqiiit Lt il R,-.' I ! Coioci I1 ( hSAtlC ) I dir ta31l immoranlom Ini Fehl ary 1i

Ifie Ciilx'r-Nliiio 1-!!til.tt ov cas quoted to 1: 1 juma; I Z" both adtntt ients . Si icc th~at t im, tic Army has beetin iiwolv-ii Ili a

otnis oit colilnloigl dlimissaint: first, milh ;--pre.sentatlv~t ni o~ rmuany aod latIr irlIt repressniat ives of thev Vlited

F.i ngdii t.,l
1

'rIne . Tlise iIscussions 1,led - 1,1 Iilial att i a (Ii.ia I Meimo ra tiluo 1 Ulid rIt Aud I p ( MIl )chil ciiwa quc!r i I z-

lteral bIy executed in Jttly 1979. Dur Ing itegoti Ii Iii, of ti s ITl, I became -[t.ar t fhat I It, Foripetis tis-aired to ful Ily Iartt fi-

pate ir jie rnmntof a futiire di-velopiicii of a Tvirminal Cii 
t
a ice Warlinad if one sal-uhf be reqil red. The l-:OU wuas

fol lowed by a qiim..rin terally developed MiterI.,I Equilliteit . ri r. r Doniieiit wh-Ic: was signed in May 1980, col, a

Iiecliir itlin of Intenlt ottI the part of the ft-or i in! to noj-tIlie ian -IOU siipplement that provided for joint deve alilment e

the T( 1.rie !jcclar~itfoii, whtich was signeid fit lily 1980, pr.vid, itfr:

1.(U ) (iiilie ti hIjont studiles fo r C-i(I- lit De f inoft I (ii

2. (1) ) Devi l o-went of a qitatri l at er.' I I y a pproved Itectist tn r roposa I

3. (hI ) Join ,t evil oiion of contractor irmi-usmils on the basis of the following considerations:

(a) (iP Cos t

UN4CLASSIFIED



Proiram Li I umtnt : 6 1', 33 A Title: hilt ipIe Lautnch iT-ckt S Vte M, J S)
Trm ina I fu Idance i-,arheAd (TGW)

W)'D Mtission Area: P223 - Close Air Support ind Buodget Activity: #4 - 1'.ct i-ti Programs

Intrdiction.

(c:) (U1) Te chni calI
(d) (U) Multinational work-sharing arrangements
(r) (U) Management

4. (ij) Joi nt fundi ng for Concept Def inititon not to exceed $2 milIlion per naiIon ( subject to ova IIab I 1 1y of
nationally authorized/appropriated funds).

S. (U) Right of each c-ation to own the studies when completed

6. (U ) thitually agreeable contracts administered by the US Government.)

7. (U) Sourc-e selection procedures that provide for multinational participation.

'.he above Declaration of Intent (DOI) led to a formal supplement to the liastc MITS 'Uf.That MOU supplement w-i- ogotintvd
and cqladritaterally signed in September 1981. Although It is the cxpresszed desirr of all participants to jointly enter a
development phase at a later date, provisions of the MOU are limited to Concept Dofinition. Accordingly, after ccmpletion
of Concept Definition, maci participant is free to unilaterally pursue his own proert alternative, or two or mrore of tile
partner, may agree to proceed as a consortium. Si nce the basic !!01, validarted hy the Under Secretary of Defense for
Research and Engineering In July 1979, rMemIts the US to perform 1,oit studies, L!;a Army is pursuing that course of act ion.
fly so doing;, It ran be determined which companies are lot ercstdl Iow they Itt)( i., 'am internatioanally p ,;oi I Oci techni-
cal approach provides the four govcrnments the best possibilitv 1,)r developing a c",vt-effective system.

G. (it ) RVIATED ACTIVITIES: The under Secretary of Defense for Reqearch and Falo ertng Atirected the Defense Advanced
Research P'oet Agnc (DARPA) t o deve lop t he eme rgIi, t ecliacIog I 's and demon trait e the po tent ialI of a lon- -ra 1e alt ! or-
leer capability. The resul ting DARPA technology demonstration, kno'-n as "Aqsult Arceker," will use a long-; Pe Arc.y car-
rier missile with midcourse correction capabilities, an Air Force raidar svstem to lornt./track targets and prL.vide guidance
to the carrier missile, slbmisailes with Infrared terminal homing T6SM (Terminally Guided Submunitions), and nooboming
targcvt-sensing taibmunit tons called SKEET. The demonstration is to be condulcted from January 1981 to Mfarch 1982. Tile Army,

UNCLASSIFIED
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Program Eleiitt 4o.33.0t3.A Tit let Mtlltiple latonch Rockoet System (biLkS)
Terminal Ccci lance Wa. iccad (TGW)

DOD Iiiscclo Area: 9223 -Close Ai r Sccjcpo rt Snc Bucdget Activity: F. - Tactical Programs

ticrocih ItsaM tis IlIe (Commsandc , hcas been dir tc I N I vol vet
1 

j., t h, c, ot tat t i ig Ircd-! rd cccrii I lag agency for DARPA to obtain and
test the carrier ils!iles, sccbcci-siies, at.! -cclcc'ciniricccs. Aichoccyc Assaiilt PRie.cicc-r was not Initiated to validate Ml.RS-TN,
M8-*5 has nlot teciced the wayv DARPA has pr -, J - t I-rccccl tie i t'al I t~aIf I c-c destosnt rations. The most signi ficant H11*5
influenice Is rhc sIziv ct tice 'icSH . lcAc0%. t! w ,i sI z e.1 ,- -25"si t s Ix oI t hc .m cct-u Id be packagted I nton t he , MIA,
warhead . A t thLI s J itr c , no Inocccmc1cAc t I I I. baVe be-cc ccc io- rcl.-wen Ai .-. i iire;kec' and the seeker requirements that
are visual iz,, tomr tIN 1,1ItS TGW. The MLV.11-l '.prc-ir~x 1,c i-Cit-cs ttt. c cc Cocccpr Defini tion studies and the Phase
Ill Aqsaccl it r-akc- i i-cccc at icctt wilt .ic-I .1cc

t 
at diot 11 Lim, . Ilii will ;sccre that the msximtm ac-cciccnt of

data will It- av,,ilachic to flvtic ncctcit.it -'.- thcat witl ti hie Coti -,'1-t Nfliticit stcdies. Dlay-to-day Icx-lt--t
of the Army i-is j- iMccncdcc AivanccciSctc Cocvcetsc toff v 1: the Atcist ii ca.t- cccctrat Ions atstcres that ciccpl i-
cato (of at-cfccrt Iceticce Ac~;.cccic liceakcr ti. i-TWIs cc

It. (r) LOct9R1: Pifltt t 1 944 :I : 'lit!k proyri I.; --. cc.pe- icy 11, c I~ i c Ac- c tor has icot ht-cc i-ect-1. [The
Vocglct Coricorct ccc cc Iicis, 'vic;c, pricc.' -- .ccto 0 t . ccii % ic I Ic Icc - - tk h c t cci- bsIdMSh c-ct-,cin.

I. 1 (!) Ati.ci11f 2%1c0 .HI'iiE AM:)V1"T1 ii ;Ic MS:

I . (ii) ly i118 an0 Pccc icicc Ac'cocn ii -:I No f un!:. io to I~ ;tt 1 tt 1 .c w c 1976 tirccch FY I'179, ict tice
Amny ItiIssilIt- 1cacccccc .itcti -l'i icc icctcccc ctc ncc teci it i cc J- ti)' I, t T;, I .1I I ty ofi a '(OW t ) ti 1 W- 11S .
These ef for irtc icccI4tiA: () t-c- c--cl cci.tI. k-emI ;yst-nm '-'< 1 !.tct'IN c-p c*It Ntci.crtcccect it tict, Art.y Tc-rctcinal

Cantilccccec ccrcccii iy tic'- :cti-:nccti Sycstctc c, p! cc Omit te- 1 t t. I,, tr-.cc - Ic 'c t c lannicc and itc onctcc efforts
bcy tice Army i-cci I cicc)rt rtt, lt~l I lsti- 4! c Pc c , cd i. blit - V ', I itcc I cc cc ,no 1 cr it,, h tc t Cotr cctra t Iicc,
blcclIt incctI ioiicI Sc'ctccc ce S vccIe- t Io to Pa rd , ccncii ti' I -r e ,It ci I c-,--.

2. Wi F-Y 1982 Ilcocracc: Five c-ci ti t wc' rc- twat -,i I t 'cifr tctccc- ccf Coicict iiefiitiocn etttiies. Evyctcaticco ot
the Conceit [c-ti Iicccc cctl ect 'atll he cctpcctIt Icy ac m,01t ii Ad i ' .1 1 1 -c

3. (ii FY 19fi1 i
t
lacnt-dl Procgracmi: A Vcc ttf on Picas, Iit c-ct tact wtill I-,- ct'.crdcd acc,! R&D efforts will Ice (nit laid.

UNtIIAS StF! El



Proi rart Element: #6.33.03.A Titl.: !-,Ittple ay.'' .I-. Systm ('lI.RS)
I r'I nI ;, i 1.- Warhead (TGW)

DOD Mission Area: #223 - Close Air Suport ind Budg ,'t Act ivity: 0..- - Tct ical Programs
Interdict ion

4. (I1) FY 1984 Planned Program: During this phase of detgi' validation and development, the contractor(s) will con-
tinue component design, design validation, engineering "aluatlon, component fabrication, testing, and system IntepTatton
with the KLRS prime contractor.

5. Program to Completion: Tentative IOC planned for This date must be reviewed after accomplilshment
of Concept Definition Studies.
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UN~CL A. £8hL

Program Elcarot: v 33. 16. A TitI.le: Advanrced i Rocket -Co-tr, --System
DOI) Hi ssioti Area: ''12-2 .U-roud-Buased Ant I ir .ud LItActivity: 3~-Tact ical Programs

A. (UI) llESOUCUIL (PiM.ILCT L.ISTING): ($ in twk:ad,

TotalI
P'roject VY 19M1 iY 19B2 FY 1983 FY 1984 Additional EstItsat-I
Numbb~r TIt[I. AtnL~,il Kst i matc Est intare Est ftate To Completion Costs

TIuTAI. FOR pVt(181:A ELEMNENT 211/8 (1 2YA69- -5 119 2 -1 352

LK692 AIi.ttd iwcke-t Control
SY&sta 21178 0) 27869 53992 32228 135267

B. (U) BRIEF DI.SClIrIlON OF ELEMIENT AND MISSI-ON NFED: Program content Is SECRI-.- Limited Distribution - Special Access
Required," prvclttdiug further description IIIthjis summary. Accesa; to information Is controlled by the Deputy Chtief Of St~f
for Research, Deve lopmtent, and Acqui sitiont, lX-p.tjrttserr-t of the Army.

C. (U1) BASIS5 FOR F-Y 19813 RO)TE REQUEST: Coot lotte ROITE effort.

D. (U) (,iiFARIS01U 1111I11 FY 1982 ROTE REQUEST-. ($ itt thousands).:

Total
VY 1981 FY 112 FY 1983 FY 1984 Addi,.ionaI Estimated
Acttial Est imate Estimate Estimate To Completion Cost

RO)TE
Funds (curtrent requirements) 21178 0 27869 53992 32228 135267
Funds (as shown Itt FY 1982

submission) 20038; j 9,08(1 OL Shown Not Shown Not Shown Not Shtown

Details on lunditi, tchanges are availablt, ttrvto request In accordattce wi tlr paragraph B above.

U;4XLk2,L tED
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Program Element: #6.33.16.A Title: Advanced Rocl-t Control System
V')A) Mission Area: #222 - Ground-Based Antisir and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

E. (11) OTER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Hissile Procurement, Army
Funds (current requirements) 0 0 0 8500 169900 178400
Funds (as shown In FY 1981

submission) Not Not Not ot Not Not
Applicable Applicable ApplIcable Ap I, 1 1. .,l Applicable Applicable

UNCLASSIFIED
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Program Element: #6.33.16.A Title: Advanced Rocket Control System
DOD Mission Area: 1'222 - Ground-Based Antlair and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

F. (U) DETAILED BACK( OUND AND DESCRIPTION: Details may be provided in accordance with paragraph B above.

G. (U) kELATED ACTIVITIES: This project is related to work In other Army technology programs. Duplication of effort is
avoided due to access to the project being ,trIctly controlled and limited to specific Department of Defense individuals
involved in managing related technologies.

I1. (U) IIOPIK PERIRHEl) BY: Government in-house laboratories and contractors.

I. (U) PROGRAM ACCOMPLIbHMENTS AND FUTURE PROGRAMS: Details may be provided in accordance with paragraph B above.

U1CLASS IFIED
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YY 1983 ROTE COIZORESS tON,1. t"-!SVRIPTIVIS1"A -Y

Prog am Element: #6.iJ.20.A Title: C,,rl-; Suipport Weapon System (CSI-IS)
(iriry A SauIt Bekr

DOD Mission Area: #223 - Close Air._Support arid Interdiction Budget A'.tivity: #4 - Tactical Programs

A. (U) RESOVRCES (PROJECT LISTING): ($ In thoursands):

Total
Project FY 1981 FY 1982 FY 1983 FY 19R." Additional Estimated
Numbler Tti" ActualI Estimate Fc tlmate Er uI Ie To Completion Costs

1TT. FOR, PROGRAM EL.EMiENT 14204 -10672)F 7 1 -(3- ThU Cotinu in g Not ApplicAble
QUANTITIES To lie Determined

D302 Carps Support Weapon Syntem 14294 10727 6103 TBO Conttiviong To lie Dietermsined

B. ( U ) BRIEF DESCRIPTION OF EiEMENT PMD 1&IS, iON1 NET : : There is a requirement at Corps to interdict Arid dos roy second-
echelon enemy forces. CSWS Is envli lon-d is ain Impr,,vvd niur Ir , -,,nvcnt tonal, arid -.-hemical weapon syst em to attack targetsa
of Importance to thre Corps at ranges hevn I thin c.ipW ltty rof --innotig and rockets. It will be a cclii ocerit for, or a modi -

ficatlon of, the existilng nuclear and trnii a-.piI. .'nre.

C. M0) BASI S FOR FY 1983 RDTE REQUEST: I'Y ln123 fo-i: will ho, -1,-I for ref inewuent of the CSVJS reliti re-att, final i zat ion oif
a Letter of!rertor Requi red 01~ro 1 ional Caip% I t y, prol-rua I ii (if requtest I ic proposal for t he vacldalon phaon
prepiarat ion for ASAKC, and early resnlutiomu of t einhnulrgy I iran -c ruing varli- nus snlnastems to reduce uievolupmnuut risk.
This effort villI lead to a validation and demorrutraf cur ph-nc e I " u, 1 . It unlinnuld no' tinted that the evolutilon of the
outyear funding purof1ile and mi lestonre schiedule 1'at bIhe basnd 41v t! -1itput ofi te i Task Force.

Cuirrent 'I leun1 D. I n's

Mtlo N lestoners tit I n-st '-s S I5 S-,i I, T 1 2 Suibmi a' In
jiegi n AssnauiIt Blal-er Tectuur ii ay

Dronutrat ion A p, 1 1 S ApnrI I I ''1

Miilon Eleusro Neari St Itnnnnnrit ('PINi'
fnpprova I .Apr I I ' t

1l'epln Special Taal, Forvnn Mai I I1N 11

11-14,8
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Program Element: #6.33.20.A Title: Corps Support Weapon System (CSWS)

(Formerly Assault Breaker)

DOD Mission Area: #223 - Close Air Support and Interdiction Budget Activity: #4 - Tactical Programs

Curre,,t Milestone Dates
Major _lilestcnes Milestone Dates Shown In FY 1982 Submission
Complete As-.,ult Breaker

Technology Demonstration October 1982 October 1981

Army Systt:ms Acquisition Review Council Jnne 1984 August 1982
Defense bybiems Acquisition Reti,:-

Counel 1 iD September 1982

(U) Previous Assault llreaker dates were those reflected In the Defense Advanced Research Projects Apency (DARPA) milestone
schedule, which has slipped. As the Army has progressed in planning of the CSWS progrom and because )f competing priorities
for Army resources, the above adjustments have been made.

D. (U) COMPARISON WTlli FY 1982 RDTE REQUEST: ($ In thousands)

Total

Additional Estimated
FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 14294 10727 6103 Continuing Not applicable

Funds (as shown in FY 1982

submission) 14294 11762 TBD Continuing Not Applicable

(U) Competing program priorities and Total Obligational Authority (TOA) limitations precluded funding tLe FY 1982 total

shown in the FY 1982 RDTE request.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

UNCLASSIFIED
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Prugrnm Element: 06.33.20.A Titli: (nror ',,port Weapon System (L:WS)
F,"iv Assault ireei'r)

DOD Mission Area: #223 - Clo- Air ::Ipor .! -Irtilt 1, Bu'dg-'- " At ility: #4 - Tactical Programs

F. (I1) DETAILED BACKGROUND AND Fr:2S'P i ri1
• 
:t

I. (U) Description: The Corps ;u;)1ort 1!e .....' Systen (i'V") will be a 1'90! rpliacement for, or mrdification of, the
existing nit lear- and nonnuclear-capalle !.an e. C! S is nonv! I,, as an !npr.v.. ',nventional (po sily sntin or),
nuclear and chemi cal weapon sysrim to attrt.. I, ' of i,;-orr to) thie (orp7; it ranges beyond the caphi lity of (annons
and rockets. A Department of the Army Specilal T F,r)l, (S] • onvin. d i :.ch 1981 to evaluate Corps indirect
firepower requirements and conduct exiltor t1i:o, .1r lyMs, n1 , t ,in of a to,;tt Ice concept soluti ons to refine the needs
described in the isselon Element Neel Stavvatol.

2. (ii) Mission Element Need Statement i:y.'5): There, I- a t-ed to artack targets at ranges beyond the capability of
cannons and rockets with conventional, nuclear, :iW chemictl -,''p is in order to d1sLroy or delay enemy forces. By slowing
down the enemy's ability to reinforce and support the cenilral ,iilc, friendly foiues can overcome the expected unfavorable
force ratio. The Mission Element Need Statement was approird 1; ,'-rl 1081.

3. (Vt) Assault Breaker: The Assault Breaker technolo,,- tie being consId,red for integration Into the CSWS and the 1K
iuttiple Launch docket System's Terminal Guidanco 'trhead Pirorx- ea. Thls Defeno Advanced Research Projects Agency (DARPA) k

technology demonstration uses a long-range Army "r Air Force (airier misie with midcourse correction capabilities and an
Air Force radar system (Pave Mover) which locacex, tracks, cl'sificrs, targets, and provides guidance to the carrier mis-
sile. The carrier missile dispenses submissltes with Infrared teisinal homing or nonhoming target-sensing submunithons
designed to engage armored targets. The Army Missile Command is the contracting and coordinating agency for DARPA to obtain
and test tha surface-to-surface carrier missiles, s:,bmissiles, anid stibmititions.

4. (U) Programing Summary: The Army plan is to evaluate the integration of Lance nuclear and conventional warbe.d
replacement requirements, chemical warhead considerations, and the cost effectivd elements of the emerging Assault Breaker
technologies Into a total CSWS program. The keystone of this evaluation is the output of the Special Task Force (STF) which
will provide Invaluable insights for the Army, Air Force, and Office of the Secretary of Defense with regard to assessments
on the following: target arrays; existing/planned target acquisition systems, C3I and fire control interfaces; type of
delivery system(s) required to engage second-echelon targets; types and quantities of warheads needed; minimum/mavhmum range
requirements considering targets, system survivahlity, and cross-Corps support needs.

UNCLASSIFIED C )
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K " Program Element: #6.33.20iA Title: Cors Support Weaono System (CSWS)
(Formerly Assault Breaker)

DOD Mission Area: 1223 - Close Air Support and Interdiction Budget Activity: F4 - Tactical Programs

G. (U) RELATED ACTIVITIES: Program Element (PE) 6.27.02.E, Defense Advanced Research Projects Agency (DARPA) Tactical
Technology; Iiasile Technology (PE 6.23.03.A); PE 6.27.1l.E, Army Missile Command's Terminally Guided Submiesile (TGSM) and
SKEET target-sensing submunition work; the Air Force's Wide Area Antiarmor Munitions (WAA4) Program, Air Force Activity PE
6.46.13.F; warhead technology associated with the Lance Missile System; Multiple Launch Rocket System (MLRS), Terminal
Guidance Warhead (TGW), PE 6.33.03.A. project D216; target acquisition/surveillance technology associated with the Army's
Standoff Target Acquisition System; PE 6.36.04., project D135, Nuclear Development Support (for integration of nuclear war-
head design); PE 6.36.15, Lethal Chemical Materiel; PE 6.46.10, Lethal Chemical Missile Warhead (chemical PE not funded in
FY83 funded FY84); and missile booster technology associated with the Lance and Patriot missile systems. The technology
from the Assault Breaker demonstration will be considered for any CSWS antlarmor warhead and the MLRS/TGW. Capabilitier of
the above systems will be complementary in nature.

H4. (U) WORK PERFORMED BY: The surface-to-surface portio.a of the DARPA Assault Breaker technology demonstration is managed
by the Army's Missile Command, Huntsville, AL. Pave Mover and the air-to-surface portion of Assault Breaker is managed by
Air Force Systems Command's Rome Air Development Center, Griffiss Air Force Station, NY. The following contractors are
associated with the surface-to-surface portion of the DARPA Assault Breaker Demonstration: Martin Marietta Corporation,
Orlando. FL, for a Patriot missile variant and submissile dispenser; Vought Corporation, Dallas, TX, for a Lance missile
variant and submissiles dispenser; General Dynamics (Pomona Division), Pomona, CA, for submissiles; AVCO, Wilmington, MA,
for submunitions; Science Applications, Inc., Huntsville, AL, for Assault Breaker coordination. The Chemical Systems
Laboratory, Aberdeen, MD, is doing limited warhead work.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY l9Cl And Prior Accomplishments: Participated in the Assault Breaker technology demonstration. Mission
Element Need Statement wee approved by the Office of the Secretary of Defense. Established Special Task Force to evaluate
Corps indirect firepower requirements, develop a draft Corps Support Weapon System requirements document, and conduct a Cost
and Operational Effectiveness Analysis of generic systems.

2. (U) FY 1982 Program: Continuation of Special Task Force efforts culminating in a draft requirements document and
completion of oat an Operati onal Effectiveness Analysis of generic systems. Continuing: participation in Assault Breaker
Technology Demonstration; reduction and analysis of Assault Breaker data; nuclear, conventional, and chemical warhead
analyses; and analyses of targets, ranges, and effects with selected generic system alternatives.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: 06.33.20.A Title: Corps Support Weapon Syitem (CS S)
(FomSeriy A.sault Breaker)

DOD Mission Area: 223 - Close Air Support and Interdiction Budget Activity? V4 - Tactical Programs

3. (U) FT 1983 Planned Program: Complete interservice and Department of Defense Secretariat coordination of draft
requirements document. Preparation and release for comment to industry of a Request for Proposal based on the coordinated
requirements document. Continuation of analyses related to Assault Breaker technology demonstration, nuclear and chemical
varheads, alternative conventional warheada, infrared and millimeter wave sensors, ground support equipment, flight simula-
tions, countermeasures, commnd/control/cmmunications/intelligence interfaces, and early resolution of design/packaging
issues.

4. (U) T 1984 Planned Program: Preparation/completion of ASARC and initiation of validation and demonstration
phase.

5. (U) Program To Completion: To be determined based upon results of the initial system acquisition milestone review
held in FT 1981.

UNCLASSIFIED
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Progra. Element: 6.33.23.A Title: Lightweiht AD Stem
DOD Mission Area:72 Ff

- - 
Ground-Based Antiair and Budget Activity: 94- Tactical Programs

Tactical iseile Defense

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project 1Y 1981 1Y 1982 FY 1983 FY 1984 Additional Estimate
Number Title Actual Estimate Estimate Estimate To Complete Cost

TOrAL FOR PROGRAM EIENENr 0 0 3466 14751 To Be Determined To Be Determined

220 Lightweight Air Defense
- Systm 0 0 3466 14751 To be Determined To Be Determined

I

B. BRIEF DESCRIPTION OF EINENT AND MISSION NEED: Organic air defense is required by our airborne. air assault and

light infantry divisions to alle-v these rapid deployment forces to operate independently anywhere in the world.
Short-range, low-altitude air aefenee is currently provided by CIAPARRAL, VULCAN, and REDEYE.

RtEDEY is being replaced S-y

STINGER. To replace VULCAN, a Lghtweight Air Defense System (ADS) development program w1l be initiated with FY 1983 RilE
funds.

C. (U) BASIS FOR FY 1983 ROTE REQUEST:

1. (U) Funds are required to complete system requirements definition and complete evaluation of alternative candidate

systems.
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Program Element: 6.33.23.A Title: ightweight AD System
DOD Mission Area: #222 - Ground- Based Antiair and Budget Activity: #4 - Tactical Progrms

Tactical Mssil'e Defense

2. Milestones:

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission
Justification for Major System 20FT82

New Start (JMSWS) Approved
Request for Proposal (RFP) IOFY83

Released
ASARC I IOFY84
DSARC I IOFY84
Initial Operational
Capability (IOC)

3. (U) LADS program is a new start; FY 1982 CDS was not submitted.

D. (U) COMPARISON WITH FY 1982 RDFR REQUEST: ($ in thousands): N,,t Applicable. The iAghtweight Air Defense System
(ADS) program is a new start; FY 1982 CDS was not prepared.

11-154

J , ~t ,



p

UNCLASSIFIED

Program Element: 06.33.23.A Title: Uhei htAmSSstem
DOD Hission Area: 1222 - Ground- Based Antiair and Budget Acivity: actical Programs

Tactical Missile Defense

E. (U) OTHER APPROPRIATION FUNDS:

FY 1981 FY 1982 FY 1983 FY 1984 Additional Total

Actual Estimate Estimate Estimate To Completion Estimated Cost

Procurement-Army
Funds (current
requirements) 0 0 0 0 To Be Determined To Be Determined
Funds (shown in

FY 1982 submission) - - - -

Ouantitles (current
requirements) - - - To Be Determined To Be Determined

O'antities (shown in
FY 1982 submission) .....

Both gun and missile systems to be evaluated in RirE phase before Procurement decision/quantity buy is made. This is a new
submission; funds/quantities required will be estimated based upon Light Division Air Defense Force Structure Study to be
concluded in FY 1982.

UNCLASSIFIED
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Program Element: 06.33.23.A Title: LightwightADSystem
DOD Mission Area: 222 - Ground- Based Antlair and Budget Activity: 4-Tactical Programs

Tactical Missile Defense

iDETAILED BACKCGOND AND DESCRIPTION: The VULCAN Air Defense System (VADS) is
To provide the improvement in air defense protection required by the light forces expe-

ditiously and aftordably. the Aty will develop a LADS based upon the mature major components of systems the Army now has or
is programed to have in the active inventory. These systems include the manportable STINGER the Division Air Defense
(DIVAD) Gun, and CHAPARRAL. and ROLAND missile system, and possibly 25m gun derivetives. The Army program "*tll result in
an Initial Operational Capability (IOC) for LADS in late Emerging critical requirements for tADS sar: a day/night
system, transportability by all strategic airlift aircraft and by medium-lift helicopters, ground mobility anu survivability
equal to the light forces to be supported, and commonality of logistic and training support with existing systems.

G. (U) REATED ACTIVITIES: STINGER (Program Element 6.43.06A), CHAPARRAL (Program Element 2.37.30A). ROAND (Program
Element 6.43.09A) and DIVAD (Program Element 6.41.31A) are related programs. Currently. there is no duplication of effort
within the Army between these programs and the IADS program. Should it be determined that LADS will he derivative of one of
these systems, it is anticipated the LADS program would become a project under the control and management of the parent eye-
tem Project Management Office.

H1. (U) WORK PERFORMED BY: To be determined; this is a new start program which is not yet under contract.

I. (U) PROGRAM ACCOMPLISHMENrS AND FUTURE PROClAMS:

I. (U) FY 1981 and Prior Accomplishments: Justification for Major System New Start (JMSNS) prepared for the
Lightweight Air D-' nsL System Mllo! in I nticipated that the JMSNS will be approved as a statement of required need
2OPY82.

2. (U) FY 1982 Program: To insure full understanding of the unique needs of the light forces, the Army will conduct a
Light Divisions Air Defense Force Structure Study in IY 1982. This study will address the relative merits of employing an
existing or derivative of an existing or programed system and will evaluate the requirement that LADS be a gun or mieile
system.

3. (U) PY 1983 Planned Progrem: Light Divisions Air Defense Force Structure Study will be completed. Request for
Proposal (3FP) will be issued to industry for concept and hardware proposals. Industry responses will he evaluated.
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Program Element: #6.33.23.A Title: Lthtvejht AD Sytaem
DOD Mission Area* M22 Ground- Based Antiair and IudetAivityrJU-actcal Programa

Tactical Missile Defense

4. (U) IFT 1984 Planned Program: System to be developed as tADS viii be determined. Contractor will be select 4.
Contractor vll initiate designiid development. Prototype fabrication will begin.

5. ! Pror- t;op etion: LADS development and acquisition will follow an accelerated program. The development
effort, initiated; W tY 9 unda, will be ccmpleted with FY 1987 funds. To support an IOC in late, - a long-lead
procurement decision must be reached in late FY 1985 or early FY 1986. This to not considered to be high risk, as the basis
fat LADS will be the mature componenta of an already existing system.

(
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FY 1983 RUTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.36.04.A Title: Nuclear Munitions and Radiacs
DOD Mission Area: #241 - Battlefield Theater Budget Activity: 14 - Tactical Progress

Nuclear Warfare

A. RESOURCES (PROJECT LISTING): ($ In thousands)

Total
Project FY 1981 FY 1982 FT 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Eatimate to Completion Coat

TAL FOR PROGRAM ELEMENT 891 56otinuin Not Applicable
QUANTITIES a a a a a

D135 Nuclear Weapon Development 493 727 845 877 Continuing Not Applicable
Support

D148 Atomic Demo'ition Munition 0 405 TBD TED
(ADM) Firing and Control
System

D153 Nuclear Effects Support 724 959 1117 1276 Continuing Not Applicable
Team (NEST)

D443 Nuclear Projectiles 374 713 Continuing Not Applicable
Advanced Development

D483 Radiac Equipment 300 764 1498 2758 Continuing Not Applicable
Advanced Development

*Prototype hardware is not procured in all these projects. For those where prototype hardware would be procured, program
definition haa not progressed to the point where quantities have been defined.

B. (U) BRIEF IESCRIPTION OP ELEMENT AND MISSION NEED: The Army must maintain a viable capability to fight on the inte-
grated nuclear battlefield. It is thus absolutely essential for tha Army to have modern, effective, and safe nuclear
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Program Element: w6.36.04.A Title: Nuclear Munitions and Radiace
DOD Mission Area: 1241 - Battlefield Theater Budget Activity: #4 - Tactical Programs

Nuclear Warfare

weapon systems. The Army must also be able to effectively defend against the effects of the enemy's nuclear weapons.
Effective defense in a nuclear environment requires modern burst and radiation detection and measurement devices. Finally,
whether in an offensive or defensive posture, critical fielded systems must be survivable in a nuclear environment. The
projects in this program comprise the Army's nuclear system Advanced Development efforts and also fund the management and
engineering support structure required to interface with the Department of Energy and other weapon system developers.

(U) D135 - Nuclear Weapon Development Support. The Project manager for Nuclear Munitions has the responsibility to provide
the nuclear engineering interface for Project Managers of systems having a nuclear capability with the Department of Energy,
Army laboratories, and the Department of Army Staff. lie must also provide support to development efforts that pertain to
generic nuclear programs (as opposed to a specific weapon system), and must fulfill life cycle management responsibilities
for stockpiled Army weapons.

(U) D148 - Atomic Demolition Munition (ADM) Firing and Control System. AIM provide a unique capability to meet selected
barrier plan requirements and to deny designated facilities to an advancing enemy. Current AIM's represent the technology
of the early 1960's. The Army is currently exploring alternatives to improve fielded ADM's, and will decide in Fl82 whether
potential improvements would be cost effective.

(U) D443 - Nuclear Projectile Advanced Development. This project supports the development of improved safing, arming, and
fuzing components urgently required to meet modern nuclear safety standards. The top-priority task is to develop power
sources which dissipate electrical energy In a safe and predictable way when abnormal environments are experienced. Current
generation nuclear weapons use battery power sources and shunts-to-ground.

(U) D483 - Radiac Equipment Advanced Development. There is en urgent requirement to develop technology to upgrade Army
burst and radiation detection equipment which Is old and bulky, has limited response capability, and cannot be efficiently
employed from ground vehicles or aircraft. Successful development efforts will be transmitted to the Army's continuing
engineering development line.

C. (U) BASIS FOR FY 1983 11TE REQUEST: The Project Manager for Nuclear Munitions will continue nonsystem-related RIY to
fulfill Army-wide requirements as directed. Support of Joint DOE-DOD Studies for the Low-Altitude Air Defense System and
Corps Support Weapon System will continue. Support for various project managers in the area of nuclear survivability will

UNCLASSIFIED

11-159



Y

Program Element: 16.36.04.A Title: Nuclear unitions and ladiacs
DO Mission Area- 1 - Battlefield Theater Budget Activity: 74 - Tactical Progrems

Nuclear Warfare

be continued as part of the Army Nuclear Survivability Program. Efforts will be euparded to develop survivable coon-use
items and government-furnished equipment. Development of nuclear warning and defense equipment will continue. Total
development costs are moderate- to high-risk assessments because of uncertainties in the technologies involved.

Current Milestone Dates

Major 1Hi1astonea Milestone Dates Shown in FY 1982 Submission
Atomic Demolition Munition (ADM)-

Firing and Control System
Feasibility Assessment Completed FY81 FY81
Initiation of Advanced Development FY84 FY82

Radisc Equipment Advanced Development
Ground EMP and Op-Icsl Nuclear Detection System (GEONDS)e

*

Advanced Development Initiated FY82 Not Shown
GEONDS Advanced )

Development Completed FY86 Not Shown

*The ADh Improvement Program has been delayed to provide time for the Army to reevaluate the role of nuclea munitions In

barrier planning.
*Baselne program is to transfer to production directly from advanced development.

D. C(NPARISON WITH FY 1962 RUDE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 1891 3568 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 1715 3571 Continuing Not Applicable
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Program Elements 06.36.04bA Title: Nuclear Nunitions and Radlaca
DOD Mission Area: $241 - Battlefield Theater Budget Activity: 04 - Tactical Programse

Nuclear Warfare

(U) The $176 thousand increase in VT 1981 occurred because: Accelerated nuclear projectile advanced development efforts
were required to develop a rotating band to titanium body bonding technique for the new 155mm nuclear projectile (+$177);
funds previously withheld by the Office of the Secretary of Defense were released to the radiac advanced development (AD)
line to support cowpletion of the vehicular radisc (+$300k); business sense changes were required to account for inflation
adjustments, revised pay indices, and small dollar reprograming to higher priority projects (-$301).

(U) The $3 thousand decrease in FY 1982 is a result of the application of revised inflation indices.

(U) The $3076 decrease in FY 1983 reflects the delay of the ADM modernization pending cost effectiveness analysis (-$521),
the deferral of nuclear projectile AD to outyears because of higher priority near Item requirements (-$1947); reduced radiac
AD effort because of higher priority requirements (-$585) end minor inflation adjustments (-$23).

I. (U) OTHER APPROPRIATION FLWD8a ($ in thousands): Not Applicable.

UNCLASSIFIED

IIbi



UNCLASSIFIED

Program Element: 06.36.04.A Title: Nuclear Munitions and Radiacs
DOD Misiaon Area: 0241 - Battlefield Theater Budget Activity: 04 - Tactical Programs

Nuclear Warfare

P. (U) DETAILED BACKGROUND AND DESCRIPTION: Emphasis on the advanced development (AD) of nuclear artillery projectiles i
to develop prototype hardware for new warhead proposals which reduce collateral damage. increase range and accuracy. and
improve safety, security, and command and control. The modernization of already stockpiled weapons is directed toward
improving nuclear safety and security (D148). The family of radiological and burst detection, measurement, and alarm
devices will be improved through application of technology developed in this program. The objective is to apply such
improvements as "large-scale integration" technology to electronics in rediac equipment and to apply automatic data
processing techniques to burst detection and radiological survey systems. Potential cost savings in applying this technol-
ogy are substantial (D483). R&D support for nonsystem-related functions such as overall command, control, and security of
the nuclear stockpile will be provided by the Project Manager (PM) for Nuclear unitions (D135). A Nuclear Effects Support
Team will provide technical support to system PH's in the area of nuclear survivability end hardening. This effort is
essential because the survivability program is embryonic and requires expert liaison to facilitate technology transfer to
the materiel developer community. This is a key element of the Army Nuclear Survivability Program (D153).

G. (U) RELATED ACTIVITIES: This orogra complements and is closely coordinated with Department of Energy (DOE) advanced
development efforts. The outputs of exploratory development efforts in Program Element 6.26.03.A, Large Caliber and Nuclear
Technology, are utilized. Tri-Service radiological detection programs are coordinated and integrated. Items in this pro-
gram element progress to Engineering Development in related Program Elements 6.46.03.A, Nuclear unitions. and 6.47.06.A,
Radiological Defense Equipment.

H. (U) WOR0K PERFORMED BY: US Army Armament Research and Development Command, Dover, NJ; Harry Dimond Laboratories,
Adelphi, liD; US Army Materials and Mechanics Research Center. Watertown, MA; and US Army Electronics Research and
Development Command, Fort Monmouth, NJ. Principal contractors Include Bendix Corporation, South Bend, IN, and Sandia
Laboratories, Albuquerque, M.

1. (U) PROGRAM ACCOMPLISHMENIS AND FUTURE PROGRAMS:

I. (U) F! 1981 and Prior Accomplishments: The Project Manager for nuclear munitions continued to provide assistance
in identifying improvements required in the nuclear weapon stockpile, and managed the nuclear warhead development effort for
Pershing 11 and the 8-Inch and 155m nuclear projectiles. Development of various artillery projectiles, atomic demolition
munitions and surface-to-surface missile adaption kits was completed in the 1970's. Monitoring these stockpile weapons
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Prcgram Element: #6.36.04.A Title: Nuclear Munitions and Eadlacs
DOD Mission Area: 241 - Battlefield Theater Budget Activity: 94 - Tactical Programs

Nuclear Warfare

continues within appropriate engineering sections of the Project Manager for Nuclear Munitions. The Nuclear Effects Support
Team provided substantial support to system project managers in the area of Nuclear Survivability. Digital Radisc advanced
development was completed in FY81.

2. (U) FY 1982 Program: Analysis in support of the Corps Support Weapons System (CSS) Warhead and the Low-Altitude
Air Defense System (LOADS) will continue. Atomic Demolition Munition modernization alternatives will be selected. Support
to Project Managers will be continued in the area of nuclear survivability. Advanced development of the Ground EMP and
Optical Nuclear Detection System (GEONDS) will be initiated. This system will automatically detect the burst, provide the

location, predict the yield, determine if the burst was in the air or on the ground (important for fallout prediction), and
automatically transmit all data to corps headquarters.

3. (U) FY 1983 Planned Program: The Project Manager for Nuclear Munitions will continue RDTE support for the LOADS
and CSWS weapon systems. Advanced development of the GEONDS will continue. The Nuclear Effects Support Team will continue
to support project Lanagers in the area of nuclear survivability.

4. (U) FY 1984 Planned Program: The Project Manager for Nuclear Munitions will continue IDTE support for the Low-
Altitude Air Defense System and the Corps Support Weapon System nuclear warhead development programs. Development will be
Initiated o -banced safety devices for nuclear weapons. The Nuclear Effects Support Team will continue to support Project
Manage to the area of survivability. Nuclear weapons extended range projectile and arming and firing system improvements
will be continued. GEONDS advanced development will continue.

5. (U) Program to Completion: This is a continuing program.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 0 6.36.12.A Title: RATTLER

DOD Mission Area- UZ11 - Direct Fire Combat Budget AcTivty: 04 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project r 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estinate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAH ELEMENT 16006 0 17900 31269 To Be Determined To Be Determined

QUANTITIES
D311 IMAAWS 16006 0 17900 31269 To Be Determined To Be Determined

B. BRIEF DESCRIPTION OF ELEMENT AM MISSION NEED: The Infantry must have the !apability to combat numerically super-
ior armored torces. This need has been met by the T(M, DRAGON, and LAW, respectively long-, medium-, and short-range
weapons systems. The TOW allows the Infantry to kill tanks at long range, and vith medium- and short-range weapons, to
still afford the numbers of weapons necessary to deal with the high intensity of close combat with superior forces. The
medium sanportable weapon provides a significant tank-killing capability for light forces. The DRAGON system is deficient
in . The RATTLER,
formerly the Infantry Nanportable Antlarmor/Assault Weapon System (IMAAWS), will replace the DRAGON system in the late
1980's. The RATTLER will be a sanportable weapon designed to correct the DRAGON system deficiencies and defeat armored
vehicles and engage other hardpoint targets, and as such, will play a key role in the light Infantry and Rapid Deployment
Force (RDF) contingency missions.

C. (U) BASIS FOR FY 1983 RITE REQUEST: The FY83 funds are needed to support the selection for development of the most
promising of the several diverse solutions to the system technical requirements. Some component critical technologies will
also be further developed to reduce subsequent engineering development cost and risk.
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Program Element: 0 6.36.12.A Title: RATTLER
DOD Mission Area: 211 - Direct Fire Combat Budget Act--ity: 94 - Tactical Programs

Current Milestone Dates
ajor 1Milestones Milestone Dates Shown in ]Y 1982 Submission

Army Decision 4th Qtr 80 4th Otr 80
Second Army Decision Review 4th Otr 83 4th Qtr 81
Amy/DOD Decision Review 1st Otr 84 let Qtr 84

The 4th quarter 1980 decision was subsequently reviewed in October 1980. This review determined that the concepts selected
were insufficiently suited to the light infantry need and that the current effort should be terminated pending further
refinement of the requirement description. A study to be completed in April 1982 has been established to resolve needed
system physical/performance characteristics issues. The Second Amy Decision Review has been postponed.

D. (U) CGOPARISON WITH FY 1982 ROTE REOUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

iTrg
Funds (current requirements) 16006 0 17900 To Be Determined To Be Determined
Funds (as shown in FY 1982
submission) 19506 23106 To Be To Be Determined 451466

Determined

The decrease in FY81 is attributable to the application of general Congreesionl reductions. The "zeroing" of FY82 funding
we. caused by unresolved requirement issues precluding formulation of specific weapons concepts. Since program cost
estimates were made prior to selecting the weapon concept, they involve some approximations. The estimates are based on
parametric and technical analyses of the various possible concepts and Judgment as to the most likely course of events.
Funding requiremen- are Army estimates as no contracts were in force when made. The Army is reasonably confident that the
full development can be accomplished with these resources; however, the program plan is recognized as having high sched-
ule/cost risk. Adjustments to reduce overall program life-cycle costs could make increasing resources for development a
desirable option.

. (U) OTHER APPROPRIATION FUNDS: ot Applicable. UNCLASSIFIED
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Program Element: 6.36.12.A Title: RATTLER
DOD Mission Area: 9211 - Direct Fire Combat Budget Activity: 04 - Tactical Programs

F. DETAILED BACKGROUND AND DESCRIPTION: Analyses of the current and projected threat indicate that the current infan-
try antiaruor systems (basic TOW and DRAGON) are . Due to this
threat assessment (in agreement with the assessments of the United Kingdom, France, and the Federal Republic of Germany).
and the major shortcomings in the current infantry antlarmor weapons, the Army has undertaken efforts to provide our infan-
try vith adequate antiarmor firepower to combat the increasing quality of the numerically superior Soviet threat. These
efforts include accelerating improvements to the current long-range antiarmor missile (see TOW Program Element 2.37.24.A)
and developing a medium manportable system to begin replacing the current DRAGON system in the late 1980's. System concepts
will be developed by industry in responding to a performance-oriented Request for Proposal in late FY82 which ay include
the Defense Advanced Research Projects Agency (DARPA) high-risk technology concept for a focal plane array imaging infrared
terminal homing system. In FY83, the most promising concept will be selected for engineering development to a production
decision in FY86. The RATTLER will provide a manportable precision weapon to defeat armored vehicles and engage other point
targets with high system lethality. As such, this weapon will greatly increase the antiarmor firepower of the light infan-
try and the Rapid Deployment Forces (RDF) and provide the capability to engage numerically superior mechanized forces for
potential worldwide contingency missions. This weapon will complement the heavy (250 pounds), long-range (3750 meters) im-
proved TOW system and will complicate the threat countermeasures problem through the use of a different guidance mode and
possibly different lethality technique (e.g., top attack).

G. (U) RELATED ACTIVITIES: TOW Missile System (PE 2.37.24.A), Advanced Munitiions Project (PE 6.33.13.A), Defense
Advanced Research Projects Agency (DARPA) Technology Investigations end Missile Technology (PE 6.23.03.A). The DARPA and
Army efforts are being closely coordinated to preclude duplication of effort. The Army project office is also the contract-
Ing agent for the DARPA program.

H. (U) WORK PERFORMED BY: US Army Missile Command (MICOH), Redstone Arsenal, AL.

I. (U) PROGRAM ACCOMPLISHMENIS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Evaluated the results of exploratory development tests of acquist-
tion/guidance hardware, warheads, and propellants. Evaluated results of smoke and countermeasures tests and reports
describing the operation of a number of acquisitton/guidance techniques. Conducted a concept study and evaluated eight eye-
tem proposals. Initiated discussion with NATO allies for a potential cooperative devel-tment effort, and reached a tenta-
tive agreement that the European trilateral group (UK, FR, GE) would assume development responsibilities for a
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Program Element: 0 6.36.12.'A Title: RATTItft
DOD Mission Area, 211 - Direct Fire Combat 3udgat Atvty: 91 - Tactical Programs

vehicle-mounted system (TOW and ROr replacement), while the US would develop a manportable system (DRAON and MIRAN
replacement). Evaluated six ItAAWS proposals from industry and tentatively selected and contracted for the demonstration of
Smart, Target-Activated, Fire-and-Forget (STAFF), and laser Beaurider (LR) concepts. Subsequent information cast doubt on
the systems suitability (physical/performance characteristics) of the proposed demonstration herdure. The contracts were
then canceled pending the results of a systems suitability study. The study, completed in April 1981, was inconclusive,
thus causing the establishment of a subsequent study due for completion in April 1982 to resolve remaining issues.

2. (U) FT 1982 Progrm: Monitor technology developments and complete requirements studies/analyses. Continue discus-
sions with N)orth Atlantic Treaty organization (NATO) allies relative to exchange of technical information and parallel coop-
erative development of complementary antitank guided weapon systems.

3. (U) FY 1983 Planned Pr!ram-" Define system concepts and prepare to begin development in FY83. Continue supporting
the Four Power antirmor m&lyof apons cooperative development program.

.- a . (U) FT 1981. Planned Program: Continue development begun in FY83 for fielding in the late 1900's.

5. (U) Program to Completion: Complete development end begin production In the late 1980's for US and other H&TO
forces.

/"
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FT 1983 RDTE CONGRESSIONAL DESCRIPT1VE SUIHARY

Program Element: * 6.36.15.A Title: Lethal Chemical Munitions Concepts
DOD Mission Area: #275 - Retaliatory Chemical Warfare Budget Activity: 94 - Tactical Programu

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
humber Title Actual Estimate Estimate Estimate to Completion Coat

TOTAL FOR PROGRAM ELEMENT 87 5 Continuing Not Applicable
QUJANTITIES

DE76 Lethal Chemical Materiel 870 8157 13733 20377 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Union of Soviet Socialist Republics (USSR) has developed and
continues to maintain a formidable offensive chemical warfare capability which presents a threat to survival of US and NATO
forces. In contrast, the US has not produced any new chemical weapons since 1969. Consequently the stockpile is deterior-
sting and the nueber of usable munitions is decreasing. US policy requires a chemical weapons development program which
will provide a credible deterrent/retaliatory capability. This project supports that need by providing for the transition
of technology concepts into advanced development materiel. Additionally, the Department of Defense (DOD) has designated the
Army Executive Agent for development of all Services' chemical warfare requirements. There Is no other DOD program which
satlmflee these needs.

C. (U) BASIS FOI FY 1983 KDTE EQUESbT: Advanced development will be continued on a binary lethal agent warhead for the
niltiple Launch Rocket System (NLRS). A chemical warhead for the LPRS will significantly improve the effectiveness of the
US deterrent/retaliatory capability in terms of range, rate of fire, and area coverage. Advanced development will be con-

tinued on a chemical warhead for the 8-Inch Binary Intermediate Volatility Agent (IVA) Projectile. The IVA significantly
increases both inhalation and percutaneou effects over the current lethal persistent nerve agents.

(-','
UNCLASSIFIED
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Program Element: 0 6.36.15.A Title: Lethal Chemical Munitions Concepts
DOD Minion Area:- 25 -Retaliatory Chemical Warfare Budget Activity- , 4 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FT 1982 Submission

Initiate Engineering Development IQFY82 FY8l
(ED) on 153me Binary
Intermediate Volatility Agent (IVA)
Projectile

eIsume Advanced Development (AD) 4Q1181 4QF1gl
on I AS Lethal binary Warhead

Complete AD on MIJS Lethal Binary 4QFY8S 4QFY&5
warhead

) Initiate AD on a-inch Binary IVA 4QFYgl 4QTy84
Projectile

Complete AD on 8-inch Binary IVA 4QFY63 4QFYb7
Projectile

Initiate AD on Corps Support IQFY84 IQFY82
Weapon System

Complete AD on Corps Support 4QFY86 
4
QFY83

Weapon System

The difference in FY 1982 and PT 1983 milestone for initiating Engineering Development (ED) on the 155mm binary Intermediate
Volatility Agent (IVA) projectile resulted from a minor program schedule adjustment. The difference In 7Y 1982 and FY 1983
milestones for both initiation and completion of advanced development (AD) for the 8-inch binary IVA projectile is due to a
decision to accelerate the development schedule and utilize technology gained in the 8-inch binary VX-2 developmental
effort. The difference in 1F 1962 and FY 1983 milestones for the Corps Support Weapons System (CSIS) binary IVA warhead to a
result of a deferment in the overall CSWS program.

UNCLASSIFIED
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Program Element: # 6.36.15.A Title: Lethal Chemical Munitions Concepts

DOD Mission Area: 5 - etaliatory Chemical Wdarfare Budget Activity: DI.4 Tactical Programs

D. (U) COM4PARISON WITH1 FY 1982 IIYIE REQUEST: (Sin thouaands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost-

Funds (current requirements) 870 8157 13733 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 1820 8182 9444. Continuing Not Applicable

Reduction of $950 thousand in the FT 1981 funding level is a result of reprograming to higher priority Army requirements.
The decrease of $25 thousand in FT 1982 is a result of the amended budget request and the application of revised inflationN
indices. The increase of $4.289 in the FY 1983 funding level is a result of a realignment of priorities In order to accelet- 1-
ate fielding on the WAIS and 8-inch binary IVA munitions.

E. (U) OTHER APPROPRIATION FUNDS: ($ In thousands) Not Applicable.

I UNCLASSIFIED
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Program Element: 0 6.36.15.A Title: Lethal Chemical Munitions Concepts
DOD Mission Area. 2

7
5 - Retaliatory Chemical Warfare Budget Activity: 04 - Tactical Programs

F. (U) DETAILED BACKGROUND AND ESCRIPTION: The objective of this program is to conduct Advanced Development on binary
lethal chemical agent munitions which have progressed from Exploratory Development and exhibit potential for casualty pro-
duction through either the respiratory tract and/or penetration of environmental and protective clothing. Small-scale pilot
units are designed and installed to obtain process engineering data for application to future production facilities.
Chemical agent munitions concepts that employ the binary principle are evaluated. The program is essential to the
development of a credible deterrent/retsliatory chemical warfare capability required by US national security policy and to
counter the formidable CW threat posed by the Soviet Union.

G. (U) RELATED ACTIVITIES: As directed by Department of Defense (DOD) Directive 5160.5, the Army has executive agent
responsibility for the development of all lethal chemical agents and common use munitions. Therefore, no comparable work is
done by the other Services on lethal chemical munitions development and agent processes. Each of the other Services spon-
sors engineering development on lethal chemi:al agent weapons unique to its requirements. Information Is exchanged and the
efforts are coordinated through exchange of technical documents, liaison officers, and by joint technical coordinating
groups. Exploratory work leading to this Advanced Development effort is conducted under program element (PE) 6.26.22.A,
Chemical Munitions and Chemical Combat Support. Items successfully completing Advanced Development are transferred to
Engineering Development under PE 6.46.10.A, Lethal Chemical Munitions.

H. (U) WORK PERFOIME, BY: US Army Chemical Systems Laboratory, Edgewood, MD, which Is the in-house Army developer for
lethal chemical agent munitions; the US Army lest and Evaluation Command (TECOI), Aberdeen Proving Ground, MD; snd Dugway
Proving Ground, Dugway, UT. The Chemical Systems Laboratory performs all toxic chemical agent development work for the
Department of Defense. Vought Corporation, Dallas, TX, the LAS developer, has a contract to investigate chemical warhead
interface problems.

1. (U) PROGRAM ACCOMPLISI4METS AND FUTURE PROGRA14S:

1. (U) FY 1981 and Prior Accomplishments: umerous concepts for weaponizastion of lethal chemical agents have been
investigated end developed into prototype systems under this program. Since PY 1970, advanced development has been comple-
ted on a 155m- binary nonpersistent lethal chemical projectile and a binary 6-Inch persistent lethal agent projectile; pro-
totypes of chemical submunitions and chemical warheads for rockets and missiles have been evaluated. Design criteria and
feasibility studies for development of a chemical warhead for the Multiple Launch Rocket System (MLRS) were the primary
efforts for FY 1960. In FY 1981, advanced development (AD) of the binary warhead for the MLRS was resmed and AD Initiated
on the S-inch IVA binary projectile.

UNCLASSIFIED
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Program Element: I 6.36.1.A Title: Lethal Chemical Munitions Concepts
DOD Mission Area*J17 Retaliator, Chemical Warfare Budget Activity: f4 - Tactical Programs

2. (U) F/ 1982 Prormst Advanced Development (AD) on the binary warhead for the WARS and the a-inch binary IVA
projectile will M ont The Concept Demonstration tests will be completed and evaluated. Initial AD design and
Development Test l/Operational Test I (DT I/ST 1) plans will be prepared. Fabrication of munitions and associated material
required for the tests will be initiated.

3. (U) F1 1983 Planned Program: The agent fill (IVA versus more persistent lethal nerve agent) for the MLiS will be

selected, and the validation phase of testing will be initiated. Munition fabrication will be completed, and DT I/OT I will
be conducted for the S-inch IVA projectile.

4. (U) FT 1984 Planned Program: Advanced development (AD) will be continued on the M4JLS and initiated on the binary
warhead for the Corps Support Weapons System (CSWS).

5. (U) Program to Completion: This is a continuing program.

UNCLASSIFIED
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FY 1983 RDE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.36.19.A Title: Landmine/Barrier Systems
DOD Mission Area: 3 Land Co'sbat Engineer Support Budget Activity: 4 - Tactics] Programs

A. (U) RESOURCES (PROJECT LISTING): ($ In thousands)

Total
Project FY 1981 FY 1982 FTY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2830 6050 4595 19932 Continuing Not Applicable
QUANTITIES Not Applicable

DOS5 Landmine Systems 1435 4163 4319 6993 Continuing Not Applicable
D606 Countermine and Barrier

Systems 1395 1887 276 12939 Continuing Not Applicable

B U. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objectives of this program are to improve Army countermine
c capabilities and provide for advanced development of new mine systems. Countermine equipment prototypes which aid in the
maintenance of bettlefield mobility and techniques to reduce the Logistic burden normally associated with barrier systems
are being investigated. Improved field fortification techniques, combat shelters, are being devised end evaluated to
Improve battlefield survivability of friendly forces. Soviet and Wiarsaw Pact doctrine advocates the large-scale use of ]an-
dmtnes in both offensive and defensive operations. In support of this doctrine, the Soviets have developed mechanized
devices which rapidly lay minefields having a variety of complex mine fuzes. Mutually supporting countermine devices and
techniques are required to meet this threat. New mine systems are being developed and tested under this program element by
prototyping advanced development components, sensors, fuzes, logic networks, and power source.s into complete mine systems.
Mines provide a formidable obstacles to the massive tank threat posed by the Warsav Pact and are required to fortify natural
obstacles such as defiles, woods, rivers and builtup areas in order to delay, canalize, and interdict attacking forces and
enhance the performance of direct and indirect fire weapons.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: Complete advanced development of a portable mine neutralization system (POMINS) to
counter antipersonnel minefield ad barbed wire and transfer vehicle magnetic signature duplicator (VEMASID) to counter
magnetic influence fuzes to Engineering Development. Initiate advanced development of the universal mine-dispensing system
(VOLCANO), en Improved Conventional Mine (ICON), and a Pursuit Deterrent Munition for Special Forces.

UNCLASSIFIED
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Program Element: 06.36.19.A Title: Landmine/6arrler Systems
DOD Mission Area: 213 - Land Combat Engineer Support Budget Activity: #4 - Tactieal Programs

D. (U) COMPARISON ITH FY82 RDTE REQUEST: ($ in thousands)

Total

Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 2830 6050 4595 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 4425 6066 8728 Continuing Not Applicable

Program decrease in FY81 reflects restructuring within the program element and reprograming to higher priority Army mine
programs. FY82 decrease is the result of the application of revised indices for inflation and civilian pay increase. FY83
decrease reflects a reprograming to higher priority reauirements.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) Not Applicable.

UNCLASSIFIED
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Program Element: 06.36.19.A Title: Landmlne/Barrier Sy stems
DOD Mission Area: 213 - Land Combat Engineer Support Budget Activity: #4 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program element provides for prototype testing of countermine concepts
developed in Program Elements 6.27.33.A, 'I lity Equipment Technology, and 6.36.06.A, Landmine Warfare barrier
Developments. The goal is to provide the Arty with a family of mutually supporting countermine devices and techniques to
meet the identified threat. The challenke of mine detection and neutralization hae proven to be highly complex in the pur-
suit of maintaining the momentum of the attack. Detection must be accomplished rapidly and remotely, if possible.
Neutralization must be highly reliable and, to the extent possible, from a standoff position. Field fortification efforts
are concentrating on a family of improved Combat Shelters consisting of metal frames with fabric covers to support earth
protection. The Army has also been in the process of developing and fielding a family of scatterable mines (FASCAM) for
some years. These smal], highly lethal mines are configured for delivery by various means including helicopters, artillery,
ground dispensers, and manportable modular packs. Development of new mines begins by addressing the components which msake
up the mine, i.e; lethal mechanisms, fuze, logic network, power sources, and potential configuration. Once these components
can be configured into a prototype, the mine is then treated as A system and is transferred from Program Element 6.36.06.A,
Landmine Warfare Development, to this program element. Three mines are currently included in this category: a Pursuit
Deterrent Munition for the Special Forces (this system will be a special adaptation of the Area Dental Artillery Munition
antipersonnel mine), an improved conventional mine for hand or mechanical emplacement which takes advantage of the features
associated with the arattrerable mines, and a universal mine-dispensing system which will provide a mine launcher which can
be used on a variety of vehicles.

G. (U) RELATED ACTIVITIES: Component work and exploratory development for this program are conducted in Program Elements
6.27.33.A, Mobility Equipment Technology, and 6.36.06.A, Landmine Warfare/Barrier Development. Engineering development
efforts which result from this program are accomplished in Program Elements 6.46.12.A, Countermine & Barriers, and
6.46.19.A, Landmine Warfare. Mine and cotntermine efforts are closely coordinated to incorporate counter-countermeasures as
applicable. Development information on mines is coordinated and exchanged between the services by the Tri-Service Joint
Technical Coordinating Group for Bombs, Mines, and Clusters. The Department of Defense Armaments Munitions Requirements and
Development Committee monitors the scetterable mine program with a view to avoiding service duplication.

H. (U) WORK PERFORMED BY: The US Army Mobility Equipment Research and Development Command (MERADCOM), Fort Belvoir, VA,
is assigned countermine and harrier development responsibility. Armament Systems Directorate, US Army Armament Research and
Development Command (ARRADCOM), Dover, NJ, is assigned responsihility for landmine systemp.

UNCLASSIFIED
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UNCLASSIFIED )
Program Element: #6.3-.19.A Title: Landmine/Rarrier Systems

DOD Mission Area: 213 - Land Combat Engineer Support Budget Activity: 14 - Tactical Programs

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) Y 1981 and Prior Accomplishments: Advanced development (AD) was completed on the Surface-Launched Unit.
Fuel-Air Explosive (SLUFAE) mine neutralization system, the vehicle-mounted road mine detector, the mine-clearing roller,
and the mine-cleering plow. Initiated AD on portable mine neutralization systems (POMINS), a vehicle magnet-- signature
duplicator (VENASID) to counter magnetic Influence fuzes, and the horizontal action off-route antivehicular/a titank mine.

2. (U) FY 1982 Program: Continue Advanced Development (AD) on PONINS, VEMASID, and complete (AD) on a horizontal
action off-route antitsnksntivehicular mine.

3. (U) T 1983 Planned Praram: Complete Advanced Development (AD) end transfer POMINS and VEMASID to Engineering
Development and Continue D on mproved combat shelters; Initiate AD on the universal mine dispenser system, the Pursuit
Deterrent Munition, the Improved Conventional Mine (ICnMS) and develop combat shelters for other than antitank weapons.

4. (U) F! 1984 Planned Program: Continue Advanced Development (AD) on improved combat shelters, the universal mine
dispenser system and the Pursuit Deterrent Munition. Initiate AD on an Improved Conventional Mine System (IC(S) and a
dedicated counterobstacle vehicle, an Airborne Minefield Detection System (AMIDS), and a Vehicular Off-Road Mine Detector
(VOMID).

5. (U) Program to Completion: This is a continuing program.

UNCLASSIFIED
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FY 1983 RUTE CONGRESSIONAL DESCRIPTIVE SUMMAiY

Program Element: #6.36.27.A Title: Combat Support Munitions
DOD Mission Area: 1F7F-Retalatory Chemical Warfare Budget Activity: 94 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project F 1981 FY 1982 FY 1983 1Y 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 3384 3149 2700 13700 Continuing Not Applicable
QUANTITIES Not Applicable

DE82 Smoke Munitions and
Hater al 3384 3149 2700 13700 Continuing Not Applicable

g. (U) BRIEF DESCRIPTION OF iLuiENT AND MISSION NEED: This program to required for advanced development, investigation,
and evaluation of smoke material and munitions. Now and significantly improved smoke/obscurant systems are required to pro-
tect United States (US) forces from advanced Soviet electro-optical devices which operate across the electromagnetic spectrum
(from visible to the radar region). The currently fielded US Army smoke systems war developed before and during World War
II and are not capable of rapidly providing the broadband screening for the required length of time for our armored vehicles.
critical installations, assembling forces, and logistical complexes to survive on the modern battlefield.

C. (U) BASIS FOR FY 1983 RiTE REQUEST: Funds are needed to continue Advanced Development (AD) of prototype large-area
screening systems. Funds are also needed to continue AD of promising combat vehicle rapid smoke systems that will
screen/obscure in the far infrared portion of the electromagnetic spectrum. These efforts are necessary to provide for
armored vehicle survivability and for timely and effective large force, installation, and logistical complex screening on a
modern battlefield.

UNCLASSIFIED
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Program Element: 06.36.27.A Title: Combat Support Munitions 71
DOD Mission Area* 27 Retaliatory Chemical Warfare Budget Activity: f4 - Tactical Programs

D. (U) COMPFARISON WITH FY 1982 EDT!E EQUEST. ($ In thousands)

Total
Additional Estimated

FT 1981 FT 1982 T 1983 To Completion Cost

RDTE

Funds (current requirements) 3384 3149 2700 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 2311 6157 4029 Continuing Not Applicable

The FY 1981 increase of $1073 thousand was required to accelerate development of a combat vehicle smoke grenade capable of
obscuring the far infrared portion of the electromagnetic spectrum. The FT 1982 decrease of $3008 thousand Is the result of
a Congressional decision. The FY 1983 reduction of $1329 thousand is the result of program realignment.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands): Not applicable.
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)Program Element: #6.36.27.A Title: Combat Support Munitions
" DOD Mission Area: #275 - Retaliatory Chemical Warfare Budget Activity: 94 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this program is to conduct Advanced Development (AD) of nev
and improved smoke munitions and material. Current emphasis is on the Advanced Development of improved smoke systems that
screen In the infrared as well as the visible spectrum, and on large-area screening systems. Developmental systems *ill
increase survivability of armored vehicles, weapons, cmmand and control systems, and personnel.

G. (U) RELATED ACTIVITIES: This program is supported by Program Element: 6.26.22.A, Chemical Munitions and Chemical
Combat Supprt; 6.46.O.A, Infantry Support Weapons; and 6.46.09.A, Combat Support Systems. In order to meet other Service
needs and to prevent unnecessary duplication of effort, liaison personnel from each Service monitor the developing agency's
programs, and a Joint Services Smoke Steering Committee meets regularly.

H. (U) WORK PERFORMED BY: In-house work is conducted by United States (US) Army raments Research and Development
Command, Dover, NJ. Contractors are Battelle Corporation, Columbus, ON; AA! Corporation, Cockeysville, MD; and others to be
determined.

I. (U) PROGRAM ACCONPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Acc"mplishment: Under Program Element 6.26.22.A, Chemical Munitions and Chemical Combat
Support, a concept of screening materials and munitions was developed and demonstrated. As a result, interest was generated,
and the smoke/aerosol program received renewed emphasis. The concept of embedding wicks in white and red phosphorus signifi-
cantly increased the burning characteristics and smoke generation capability of the 155am emoke projectiles. Advanced
Development (AD) on the XM825 155 m smoke projectile was completed in 71 1978. The technology gained has been utilized in
the development of a. improved Blum mortar smoke cartridge. In PY 1979 AD was initiated on a menportable large-area screen-
ing smoke system (LASS) and an infrared defeating smoke grenade to be utilized for large-area screening and protection of
srmored vehicles respectively. During !Y 1980, competitive testing of the -Ballistic Match" versus "Maximum Screening" pro-
totype of the Blue mortar cartridge was completed. The "Maximum Screening" prototype woe selected for continued AD.
Procurement of hardware for Development Test I/Operational Test (DT I/OT I) wa initiated. Prototype design was selected and
fabrication initiated on DT I/OT I hardware for the manportable smoke/obcurants generating system. AD continued on an
infrared (IR) defeating grenade. In FY 1981, DT I/OT I were completed and the decision made to redirect development effort
to a more powerful and efficient Large-Area Screening Smoke System (LASS) that would be capable of dispensing material to
obecure both the visible and Infrared regions of the electromagnetic spectrum. In addition, the Independent Evaluation
Plan/Test Design Plan (IEP/TDP) was completed so the infrared (tR)-defeating grenade could proceed to DT I/OT I.
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Program Element: 06.36.27.A , Title: Combat Support Munitions
DOD Mission Ares: 75 - Retaliatory Chemical Warfare Budget Activity: 04 - Tactical Progras

2. (U) i7 1962 Program: Advanced Development (AD) will be completed on the IR-defeating grenade and will continue on
the LArge Ares iiobebscu rants Generating System (LASS).

3. (U) P 1983 Planned Program: Advanced Develomeont (AD) will continue on the Large Area Smoke/Obscurants Generating
System (LASS) with a special in-process reviev to be held 1QFY83 to assess program progress.

4. (U) T 1964 Planned Program: The Large Area Smoke/Obscurants Generating System (LASS) will complete AD and transfer

Into engineering development (SD). AD will be initiated on the Il-defeating smokepot, IR-defeating VEESS, training smokes,
infrared-defeatLng artillery and mortar projectiles, and special-purpose smoke/obscurant systems thi. are scenario dependent.

5. (U) Program to Completion: This is a continuing program.

U
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F 1983 R1Ml CONGRESSIONAL DESCRIPTIVE SUMMARY!

Program Element: f 6.36.28.A Title: field Artillery Nmunition Development

DOD Mission Ares: *212 - Indirect Tire Support Budget Activity: *4 - Tactical Programs

A. (U) !SOURCELS 'PROJECT LISTING): Q in thousands)

Total
Project FY 1981 F7 1982 IT 1983 IT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Coat

TOTAL FOR PROGRAM ELEMENT 11905 24647 23951 32623 Continuing Hot Applicable

D007 1ld Artillery Ammunition 4107 6265 4913 14947 Continuing Not Applicable
D276 SADARN 7798 18382 19038 17676 Continuing Not Applicable

5. (U) SamEP IRSCPTPTION 01 ZKWM AM MISSION ME : This program supports the design and development of more effective
propelling charges, munitions, and fuzing for field artillery systems to offset the advantages in range and numbers curren-
tly enjoyed by Warsaw Pact artillery and armor forces. A principal objective Is to develop improved approaches to 0annon
propelling charge and projectile design in the gun propulsion technology program that will provide significantly increased
rane capability and enable US artillery to compete with end survive against Warsaw Fact forces. Also included is the

Advanced Development Program for the Sense and Destroy Armor Artillery Munition (SADAIM). The SADARM will provide &
fire-and-forget antlarmor capability in the indirect fire role which significantly increases the lethality of field artil-
lery against an armored threat. The fuze efforts encompassed by the program are focused on Increasing the operational
effectiveness of present munitions. Wireless data transmission techniques are being developed to automatically aet fuses,
thereby improving response and reducing human error. A major objective is the development of a new electronic fuse to meet
the requirements of advanced weapons systems. Efforts are continuing to reduce annual training costs by developing low-cost
training projectiles for the 60= and am mortar.

C. (U) BASIS FOR Y 1983 RDlE NEWEST: To provide for: continued development of inexpensive indirect fire mortar
training projectiles; continue advanced development of Sense and Destroy Armor Munition (SADAIM) and continue 155am modular
stick propelling cbarge; continue the gun propulsion technology program initiated in PY 19781; and extended range projectile
work initiated in PF8l.
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Program Element: 0 6.36.28.A Title: Field Artillery Ammunition Develoaent

DOD Mission Area:liT Indirect Fire Support Budget Activity: #4 - Tactical Program.

D. (U) COMPARISON WITH VT 1982 RDT1 REQUEST: (S in thousands)

Total
Additional Estimatedry 19861 Fy 1982 FY 198__,3 To Completion Cost

IDTE

Funds (current requirements) 11905 24647 23951 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 12275 24722 28777 Continuing Not Applicable

The FY81 decrease is due to reprograming to higher priority Army requirements. The F182 decrease I due to the application
of revised inflation end civilian pay pricing indices. The FY83 decrease is the result of a rescheduling of teaks within
available resources.

I. (U) OTHEl APOPIlIATION FtIDS: Not Applicable.
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Program Element: f 6.36.28.A Title, Field Artillery Ammunition Development
DOD Mission Area: 9212 - Indirect Fire Support Budget Activity: 94 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program supports two projects in munitions advanced development.

Project D007, Field Artillery Ammunition, provides for: Development of low-cost inert metal mortar training projectiles to

provide realistic training and significant avoidance of training ammunition costs; a Sun propulsion technology program which

will develop improved approaches to the design of ammunition through integration of the component techololgies of propellant
development, to include development of stick propelling charges end a combustible cartridge case for advanced field artil-
lery weapons systems, and development of the XM864 extended range (basebleed) projectile. A fuze development program focu-

sed on increasing the operational effectiveness of present munitions and advances in electronic fuze technology nov offer

the opportunity to realize both hand-set and automatic-set capability in electronic fuzing for artillery. This program is
exploiting the technology for the next-generation 200-second electronic time artillery fuze and will transition to engi-

neering development in PE 6.46.31 D175 in FY83. Project D276, SADAIM, will continue to support advanced development of the
Sense and Destroy Armor (SADARM) to provide a fire-and-forget antitank capability to the Field Artillery. The SADARM is a
carrier projectile containing three submunitions each of which is affixed to a parachute and has a sensor and lethal mechan-

ism. Upon ejection from the artillery projectile, the parachute stabillzes the submunition and imparts a spin to provide a
scanning capability for the sensor, which activates the lethal mechanism when a target Is sensed at an appropriate range.

G. (U) RELATED ACTIVITIES: The development items in this program are directly related to exploratory research being done

in Program Element 6.26.03.A, Large Caliber & Nuclear Technology. Fllow-on engineering development is conducted in Program
Element 6.46.31. SADARM. Developments in this program element are compatible with US Marine Corps requirements and are

coordinated to preclude duplication of effort. Prior to Y 1979, work now done under project DO08, in Program Element

6.36.29.A, Field Artillery Cannon System, was conducted in this program element. Ammunition development conducted in this

PE continues to be closely coordinated with all developments in PE 6.36.29.A. Fuze development work was accomplished in
Program Element 6.36.13.A, Advanced Fuze Design, prior to FY 1981.

H. (U) iOK PERFORMED BY: US Army Armament Research & Development Command (ARRADCGI4), Dover. NJ; Watervliet, MY; and

Aberdeen, MD; Army Materiel Systems Analysis Agency, Aberdeen, MD; Harry Diamond Laboratories and US Army Electronics

Research and Development Command, Adelphi, MD; US Army Armament Readiness Command, Rock Island, IL; and US Army Test and

Evaluation Command, Aberdeen Proving Ground, MD. Contractors include General Electric Company, Burlington, VT , and
Syracuse, MY; Chamberlain Corporation, Waterloo, IA; Aerojet Electro Systems, Azusa, CA; Honeywell Aerospace and Defense

Group, Hopkins, MN; Motorola Inc, Scottsdale, AZ; Ferrulmatic Inc, Patterson, NJ; Longhorn AAP, Marshall, TX; and Armtec,

Coachella, CA.
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Program Element: 0 6.36.28.A Title: Field Artillery Ammunition Development
DOD Mission Area, 12 indirect Fire Support Budget Activity: B4 - Tactical Prorsma

I. (U) ?PIOGRM ACCOMPLISHMENTS AND FUUE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: The qualification of alternate explosive fill in artillery projectiles was
completed In 1977, and surveillance monitoring of climatically conditioned munitions to establish storage characteristics
continued through 1978. The 2H711, 8-inch High Exploive (HE) projectile development was initiated in 1976 and wee terml-
nated in FY 1978 as not providing sufficient improvement over the standard 14106 projectile to Justify further development.
In l'f 1977 work was initiated on an inert 155am artillery training projectile and a concrete-filled plastic aiom mortar
training projectile, and expanded in FY 1978 to include 60m mortars. Fuse and spotting signatures were evaluated, low-cost
packaging design was conducted, and Slam concrete rounds were fabricated and tested for cartridge integrity. In FY79
advanced development of the training projectiles was completed and trensitioned to engineering development in Program
Element 6.46.28, Indirect Fire Training Munitions. The sum propulsion program was initiated in FY 1978 with major technical
effrts to investigate improved high-energy igniters and propelling charges using high-force, cool-burninp stick pro-
pellants. In FY79 efforts were expanded to fabricate a variety of propelling charges which will be tested against tube wear -.
requirements. Fuse development accomplishments were achieved in Program Element 6.36.13.A, Advanced Fuze Design. In FY80
the propulsion program was continued with investigations of refractory metal liners and coatings in 105m and 155= Sun
tubes, to determine liner retention and effectiveness in improving tube wear and erosion. Development of combustible cases
for improved handling vet begun. Testing of plastic rotating bands and thin-valled projectiles, and advanced development of
the Sense and Destroy Armor Munition (SADARM) were initiated. In FY81 initial design efforts began on the 24864 extended
range projectile and on a modular stick propelling charge.

2. (U) FY 1982 Program: Begin advanced development of the 155am modular charge which concentrates on the design, fob-
rication, and evaluation of new propelling charges which permit the use of cool-burning propellant at higher loading densi-
ties and modular charges for zone simplification. Complete combustible case charge design and conduct evaluations in larger
caliber cannon. Conduct high zone firings of chemically bonded plastic rotating bnds. Complete advanced development of
the 14762, 200-second ertillery electronic time fuzes, initiated in PK 6.36.13.A, Advanced Fuse Design, and transition to
engineering development in PE 6.46.31, D175. Continue development of the Sense and Destroy Armor Munition ;ADA8R).
Advanced development of the X04684 extended range projectile will continue.

3. (U) Pmrora: Continue development of cool-propellant, modular charges, high-loading-density pro-
pelling charges aad itrnto ignition systems. Test combustible cartridge case configurations. Continue advanced
development of the Sense and Destroy Armor Munition (SADARN). Continue advanced development of the X1684 extended range
projectile. Initiate development of the 4860 818 r training projectile.
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Program Element: I 6.36.28.A Title: field Artillery hmmunition Development
DOD isasion Are&: 9212 - Indirect Fire Support Budget Activity: T4 - Tactical Programs

4. (U) V! 1964 Planned Program: Advanced development of SMARIKl viii continue through the end of FY 1903, followed by
award of the engineering development contract to the contractor providing the beat design as determined by a competitive
ehootoff. SADAIM transitions to engineering development in PE 6.46.31, Project D369. Continue advanced development of the
3M180 BIu training projectile, modular stick propelling charges, and extended range )K864 projectile.

5. (U) Program to Completion: This i a continuing program.
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1Y 1983 RMlDr CONGRESSIONAL DESCRIPTIVE SUIAit

Project D007 Title: Field Artiller Ammunition and Fuzee
Program'-Tement: #6.36.28.A Title: Field Artllery ammunition Development
DOD Mission Area: 9212 - Indirect Fire Support Budget Activity: f - Tactical Proras

A. (U) DETAILED BACKGROUND AND DESCRIPTION: This project provides for: Development of inert metal mortar training pro-
jectiles for low-cost, realistic training and significant avoidance of training ammunition costs; a gun propulsion technol-
ogy program which will develop improved approaches to the design of ammunition through integration of the component techno-
logies of propellant development, alternate propellant formulations and ignition studies, projectile/tube interactions and
cannon tube wear and erosion. The 155mm Modular stick propelling charge and a fuse development program focused on increasing
the operational effectiveness of present munitions. The development of an extended range projectile XE64 will enhance the
attack capability of improved conventional munitions. Advances in electronic fuze technology now offer the opportunity to
realize both hand-set and auto set capability in electronic fuzing for artillery and exploit the technology for the IN762
200-second, hand-set, outoset electronic time artillery fuze.

S. (U) RELATED ACTIVITIES: The development items in this program are directly related to exploratory research being done
in Program Element 6.26.03.A, lArge Caliber & Nuclear Technology. Follow-on engineering development is conducted in Program
Elements: 6.46.31, Fipld Artillery mmunition, and 6.46.28.A, Indirect Fire Training Munitions. Developments in this pro-

gram element are compatible with US Marine Corps requirements and are coordinated to preclude duplication of effort. The
fuze development work to he accomplished in this project was formerly done in Proeram Element 6.36.13.A, Advanced Fuze
Design.

C. (U) WORK PERFORMED BY: US Army Armament Research & Development Command (ARRADCOM), Dover, NJ; Wstervliet, NT; and
Aberdeen, MD; Army Materiel Systems Analysis Agency. Aberdeen, MD; Harry Diamond Laboratories and US Army Electronics
Research and Development Command, Adelphi, MD; US Army Armament Readiness Command, Rock Island, IL; and US Army Test and
Evaluation Command, Aberdeen Proving Grounds, MD. Contractors include General Electric Company, Burlington. VT, and
Syracuse, NY; Chamherlein Corporation, Waterloo, IA; Motorola Inc., Scottsdsle, AZ.; Ferrulmatic Inc, Patterson, NJ;
Longhorn AAP, Marshall, TX; Armtec, Coachella, CA.

D. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FT 1981 and Prior Accomplishment: The qualification of alternate explosive fill in artillery projectiles we
completed in 1977, and surveillance monitoring of climatically conditioned munitions to establish storage characteristics
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Project -007 Title: Field Artillery Ammunition and Fuses
Program Element: #6.36.28.A Title: Field Artillery amumition Development
DOD Mission 9212 Indirect Fire Support Budget Activity 94 - Tactica- Programs

continued through 1978. The XM711, 8-inch High Explosive (HE) projectile development was initiated in 1976 and was
terminated in FY 1978 as not providing sufficient improvement over the standard 4106 projectile to justify further
development. In FY 1977 work was initiated on an inert 155msm artillery training projectile and a concrete-filled plastic
Slow mortar training projectile, and expanded in FY 1978 to include 60mm mortars. Fuze and spotting signatures were eval-
uated, low-coat packaging design was conducted, and Blom concrete rounds were fabricated and tested for cartridge Integrity.
In FY79 advanced development of the training projectiles was completed and tranaltioned to engineering development in
Program Element 6.46.28, Indirect Fire Training Munitions. The gun propulsion program was initiated in FY 1978 with major
technical efforts to investigate improved high-energy igniters and propelling charges using high-force, cool-burning pro-
pellants. In FY79 efforts were expended to fabricate a variety of propelling charges which will be tested against tube wear
requirements. Fuze development accomplishments were achieved in Program Element 6.36.13.A, Advanced Fuze Design. In FY81
all fuze component assemblies were fabricated and sucessfully tested in the laboratory. In FY8O the gun propulsion program
was continued with investigations of refractory metal liners and coatings in 105mm and 155mm gun tubes to determine liner
retention and effectiveness in improving tube wear and erosion, and develop combustible cases for improved handling.
Testing of plastic rotating bands and thin-walled projectiles was initiated. In FY81 initial design efforts on the X864
exlended range dual-purpose improved conventional munition round began and initial design work was begun on a modular stick
propelling charge.

2. (U) FY 1982 Program: Continue design, fabrication, and evaluation of new propelling charges such as the modular
charge which permit the use of cool propellant at higher loading densities and zone simplification. Complete combustible
case charge design and conduct evaluations in larger caliber cannon. Conduct high zone firings of chemically bonded plastic
rotating bands. Complete advanced development of the 200-second artillery electronic time fuze initiated in PE 6.36.13A,
Advanced Fuze Design.

3. (') FY 1983 Planned Program: Continue development of cool-propellant high-loading-density modular charges.
Finalize combustible cartridge case configurwons. Begin inductive ignition studies. Initiate development of the 114980,
81mm 1/10 range mortar training projectile andwb dummy ICH/submunition training projectile. Complete AD of 200-second
artillery electronic time fuze and transition to Engineering Development in PE 6.46.31.A. Continue advanced development of
the XM$864 extended range p7ojectile.

4. (U) FY 1984 Planned Program: Finalize modular propelling charge configuration for advanced development. Advanced

(
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Project OD007 Title: Field Artillery munition and Fuses
Program Element: #6.36.28.A Title: Field Artillery Ammunition Development
DOD Mission 1 -Indirect Fire Support Budget Activity F4 - Tactical Progrems

designs in hgh-loading-density charges, aolventlesa propellants, and base bleedc~mbustion viii be evaluated. A range
increase of 102 to 302 will be sought. A refectory metal-coated liner approach wili be used on i55m systems to achieve gun
tube veer Improvements of 100 to 200%. The XM864 extended range prolectile advanced development will be completed.
Development of the XM880 also 1/10 range training projectile will continue.

5. (U) Program to Completion: This is a continuing program.

6. (U) Major Milestones: Not Applicable.

7. (U) Resources ($ in thousands):

Total•

FT 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDE
Funds (current requirements) 4107 6265 4913 14947 Continuing Not Applicable
Funds (as shown in FY 1982

submisslon) 4689 6284 11645 Not Shown Continuing Not Applicable

Reduced FY 1981 funding reflects reprograming artions to support higher priority effoi'ts. Decrease in 7F82 funds
is a result of revised inflation and civilian pay pricing indices. The decrease in FYRI is a result of program restructuring.
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Project: OD276 Title: Sense end Destroy Armor (SADARN)
Program Elemn-"t: 06.36.28.A Title: Yield Artillery Ammunition Development
DOD Mission Are& FflT- Indirect Fire Support Budget Activity: 4 - Tactical Programs

A. (U) DETAILED BACKGROUND AM DESCRIPTION: Threat studies indicate that massive armor attack is the principal ground
threat in Europe. Artillery will be required to perform a key role in responding to massed armored assults since it has the
capability to bring extensive fire power from distant standoff, protected positions. The Sense and Destroy Armor (SADARM)
round will be part of the 8-inch Artillery Weapon Systems family which will provide the capability to attack armored targets
that are beyond the direct observation of friendly forces. It is intended that the system will be deployed and fired using
current and future fire delivery and target acquisition techniques. SADARM will provide a fire-and-forget, near all-weather
antiarmor projectile, carrying self-contained target-sensing submunitions. Using volley fire, it can attack areas contain-
ing self-propelled field artillery, air defense and/or massed armored units that ire well beyond the MlBA and beyond the
range of direct fire systems. Employment concepts including the use of SADAIM in combination with artillery-delivered
antiarmor and antipersonnel mines would combine to keep such units in double Jeopardy by killing targets if they moved
(mines) or if they remained stationary (SADARM). The excellent system accuracies of the artillery-locating radars and other
target acquisition devices together with the S-inch howitzer combine to make this a most effective counterfire weapon.
Additionally, employment concepts would feature the SADARM 8-inch munition in preplanned fires against hardened targets
such as defense positions and assembly areas. Such targets, containing both armored and unarmored vehicles, are very vul-
nerable to SADAIM'e lethality. SADLAM's high terminal effectiveness will greatly reduce the number of projectiles required
to defeat the target. Its self-contained target-seeking capability will eliminate the need for the forward observer to
track individual targets, thus reducing forward observer exposure time. Since multiple submuitions are carried into the
target area by one carrier, the potential exists for attacking many targets simultaneously. SADARIM attacks from above;
therefore, it will be difficult for the enemy to hide or resort to defilade tactics.

3. (U) RELATED ACTIVITIES; This project follows from exploratory developeent Program Element 6.26.03.A, AH-18 (Large
Caliber and Nuclear Technology), where a prototype submunition design was fabricated and successfully demonstrated.

C. (U) WRK PERFORMED BY: Principal Army Management Agency is the Armament Systems Directorate, ARRADCC, Dover, NJ.
In-house support is provided by the Large Caliber Weapon Systems Laboratory, ARRADCOH; Ballistics Research Laboratory,
ARRADCOM, Aberdeen, MD; US Army Test and Evaluation Command Activity, Aberdeen, MD. Principal contractors are% erojet
Electro Systems, Azusa, CA, and Honeywell Defense Systems Division, Hopkins, MN.
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Project: OD276 Title: Sense and Destroy Armor (SADAi)
Program Element: 06.36.28.A Title: Field Artillery Ammunition Development
DOD Mission Area: T!T=- Indirect Fire Support Budget Activity: F4 - Tactical Programs

D. (U) PROGRAN ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: The feasibility of a Sense and Destroy Armor (SADABR) submunition, includ-
ing sensor, warhead, and parachute, was auccessulfully demonstrated. A Letter of Agreement (LOA) was approved and Advanced
Development (AD) initiated with two competing contracts awarded for a 4-phase. 38-month program, culminating in a DT IIOT I
shootoff. Phase I, Documentation/Study, was completed with both contractors establishing their baseline designs. Phase II.
Component Design, was initiated; however, a shortfall in funding necessitated program extension by 6 months (44 months to
complete AD). Component prototype hardware was fabricated, and initial test and evaluation began.

2. (U) FY 1982 Program: The AD, Phase II, effort will be completed, and Phase III subsystem and system integration
will be initiated. Th sor field test data will be analyzed, and a warhead firing algorithm will be designed into system
microprocessor logic. Orientatipn, stabilization, and dispersion techniques, and warhead self-forging fragment will be
integrated into the SADAlU submunition design.

3. (U) FY 1983 Planned Program: Subsystem design integration, with test and evaluation will be completed. Phase IV,
System Design and Development. wil be initiated. Static and ballistic evaluation of the SADAM, a submunition integrated
into the carrier projectile, will be completed. Farbrication of full-up XH836 projectiles will be initiated for evaluation
and support of DT I/OT I.

4. (U) FY 1984 Planned Program: Conduct DT I/OT I evaluation of the competing contractor designs. Conduct
Validation IPR and transition the X4836 into full-scale Engineering Development (PE 6.46.31). Utilizing the technology
developed for the XK836 SADAiI, effort will be applied to the improved top-attack weapon, improved long-standoff Dual
Purpose Improved Conventional Munitions (DP 104) and other improved sensing munitions tasks.

5. (U) Program to Completion: This is a continuing program.
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Project: ID276 Title: Sense and Destroy Armor (SADABH)

Program Element: 06.36.28.A Title: Field Artiller Ammunition Development

DOD Mission Area: # 212 Indirect Fire Support Budget Activity: F4 - Tactical Proarams

6. (U) Major Milestones:
Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission

DT-I 4QFY83 2QFY83

Valiation IPK 2QFY84 2QFY83
DT-I 3QFY86 2QFY85
TC/LP -- 2QFY85

DEVA-IPR/TC 2QFY87 IQFY96
Full-Scale Production 4QFY87 4QFY86

7. (U) Resources ($ in thousands): Total

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDrE
Funds (current requirements) 7798 18382 19038 17676 27558* 90452*
Funds (as shown in FY 1982
submission) 7586 18438 12938 - 33226* 745OO*

The FY81 increase is due to internal Army reprograming. The FY82 decrease Is due to the application of revised inflation and

civilian pay pricing indices. The FY83 decrease Is due to internal Army reprograming.
*Includes Engineering Development in PE 06.46.31.A, Project D369.
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FY 1963 RDTE CONGRESSIONAL DESCRIPTIVE SUIMARY I
Program Element: 6 6.36.29.A Title: Division Support Weapon System (DSVS)
DOD Mission Area- Tl2T-ndirect Fire Support Budget Activity: V4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 5696 2032 8941 79127 Continuing Not Applicable

D008 155m SPH System RDTE 5696 2032 8941 79127 Continuing Not Applicable
Improvements

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The M109 155mm Self-Propelled Artillery Veepon System provides -'

indirect fire support to the maneuver forces of the Armored and Mechanized Divisions/Brigades. Indirect fire support provi-
dad by this system includes the destruction, neutralization, and suppression of targets within the maneuver commander's area .

of responsibility. The purpose of the 155m SPHt System ROTE Improvement Program Is to ensure that the US Army maintains a
responsive, survivable, reliable, and lethal 155mm Self-Propelled Hovitzer System through near-term improvement of the cur-
rently fielded M109 Self-Propelled Howitzer System. Development of a nev system may be considered for the for term. Timing
for a new system will be dependent upon the extent of the improvements that can be made to the N109 System. A US Army Study
Group Is being formed in 2QFY82 to consider the various ROTE cannon system improvement alternatives and make recommendations
to the Army Systems Acquisition Review Council.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: FY 1983 funds are required to complete M109 testing snd analysis s well as other
analyses and reports required for the Army Systems Acquisition Review Council. Contracts will be awarded to initiate fabri-
cation and testing of selected ROTE improvements to the 155sm self-propelled cannon system, such as a semiautomatic loader
and a new recoil system.
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rogrem lements 0 6.36.29.A Title% Division Suppot Weapon System (DSWS)

DOD Mission Are*7:1i2-FiTndirect Fire Support Budget Activity: I.4 - Tactical Programs

D. (U) COMPARISON VITH FT 1982 RTI 3lAWUtST: ($ in thousands)

Total
Additional Estimated

Py 1981 FT 1982 1y 1983 To Completion Cost

Funds (current requirmente) 5696 2032 8941 Continuing Not Applicable
Funds (as shown in FT 1982 5798 2037 15556 Continuing Not Applicable

submission)

The decrease in funding for 1T82 wes due to the amended budget request and the application of revised inflation and civilian
pay pricing indices. The decreae tn funding for 183 was due to reprograming to higher priority Army requirements.

3. (U) 0T83R APPROPRIATION UISS: Not Applicable
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program Element: * 6.36.29.A Title: Division Support Weapon System (DSWS)
DOD Mission Area,12 - Indirect Fire Support Budget Activity: 14 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The objective of the 155mm SPH System RDTh Improvement Program Is to maintain
a responsive, lethal, and survivable 155mm Self-Propelled Cannon System that will provide close indirect fire support to
maneuver forces of the heavy Division/Brigade. A Mission Element Need Statement defining deficiencies in the currently
fielded M109 155sm Self-Propelled Cannon System was approved by the Secretary of Defense on 12 December 1980. A broad sys-
tems approach was taken in conducting preliminary investigations of pssible alternative systems. Rocket/Missile as well as
cannon alternatives were considered. New howitzer system concepts as well as 4109 :mproved variants have been considered,
with both US and foreign technologies being included. Preliminary investigations of rucket/misnle concepts have shown that
there is no viable rocket/missile candidate that will be able to replace the 155=- cannon system. The Army will thus ini-
tiate a Special Study Group to consider cannon system improvement slternatives during the second quarter FTY 1962. This
group will focus primarily on M109 Growth Potential, but will also consider the new cannon system alternatives generated
during the preliminary investigations, in order to provide the Army Systems Acquisition Review Council with a complete basis
for comparison. Proposals for major improvement of the M109 include the possibility of installing a semiautomatic loader
and s recoil mechanism that will allow installation of the US M199 cannon which is now on the US N198 towed howitzer and
would give the M109 a 3DEN range capability. These proposals look promising from she preliminary studies, but further tests
and analyses are required to determine the capability of the M109 to accommodate the additional weight. These tests will be
conducted in 1982 and include a 4000-mile road test of the chassis carrying the additional weight; a comprehensive stress
analysis of the M109 chassis; a study of the feasibility of installing a new engine; fabrication of a mockup to determine
whether the new modifications will fit Into the cab in a workable manner; and monitoring of the European SP70 155Me
Self-Propelled Howitzer progress since the preliminary auto loader and recoil designs were based on SP70 technology. The
Army's starting premise based on reasonable engineering judgment Is that the proposed N409 system modifications will work.
The tests outlined above, however, are designed to resolve any remaining questions.
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Program Element: 0 6.36.29.A Title: Division Suport Weapon Systm (DSS)
DOD Mission Area: 9212 - Indirect Fire Support budget Activity: 91 - Tactical Programs

G. (U) RELATED ACTIVITIES: The following are related activities. These projects are being monitored to ensure that no
duplication is taking place.

6.26.03. Large Caliber and Nuclear Technology;
6.26.03 Large Caliber and Nuclear Technology;
6.33.06 Terminally Guided Projectiles;
6.46.03 Nuclear Munitions, Improved 155am Nuclear Projectile;
6.36.28 Field Artillery Ammunition Development, Modular Charges,

Automatic Set Fuzes; Sense and Destroy Armor
6.46.14 FA Weapon and Ammunition, 155ms;
6.46.21 Copperhead;
6.46.31 Field Artillery Ammunition, Sense and Destroy Armor (SARDAM) Munition;
6.48.28 Indirect Fire Training Munitions;
6.27.46 Tactical Automatic Data Processing Technology;
2.37.26 Advanced Field Artillery Tactical Data Systems;
6.37.23 Command and Control, Military Computer Family;
6.47.27 Command and Control, Military Computer Family;
6.37.13 Joint Tactical Information Distribution Systems;
6.46.02 Joint Tactical Information Distribution Systems;
6.47.51 Single Integrated Channel Ground and Air Radio System;

(SINCGARS) Engineering Development;
6.47.79 Joint Integrated Tactical Command and Control;
6.37.41 Meteorological Equipment Development;
6.47.26 Meteorological Equipment Systems, Meteorological/Data System;
6.36.21 Combat Vehicle Propulsion Systems;
6.36.26 Advanced Diesel Systems;
6.36.31 Combat Vehicle Turret and Chassis.

H. (U) WORK PERFORMED BY: Contracts for system concept studies were executed by Food, Machinery and Chemical Corp (1MC),
San Jose, CA, Pacific Car and Foundry Corporation, Renton, WA, and Morden Systems, Norwalk, CT, as prime contractors.
In-house developing organizations participating in the program are: US Army Armament Research and Development Command
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Program Element: 0 6.36.29.A Title: Division Support Weapon System (DSVS)
DOD Mission Area: 9212 - Indirect Fire Support Budget Activity: tA - Tactical Programs

(ARRADCOM), Dover, Ni, Edgewood, MD, Aberdeen, MD, and Watervliet, bY; Army Materiel Systems Analysis Agency (AISAA),
Aberdeen, MD; Defense Advanced Research Projects Agency (DARPA), Arlington, VA; US Army Teat and Evaluation Command (TECO),

Aberdeen, MD; US Army Operational Teat and Evaluation Agency (OTEA), Falls Church, VA; US Army Field Artillery Board

(USANFA), Ft Sill, OR; US Army Field Artillery School (USAFAS), Ft Sill, OK; US Army Training and Doctrine Command (TRADOC),
Ft Monroe, VA: US Army Tank Automotive Command (TACOM), Warren, Nl; US Army Armament Materiel Readiness Command (ARRCOM),

lock Island, IL; US Army Communications Electr,.,ics Command, Ft Moumouth, NJ, US Army Electronics Research and Development
Coannd, Adelphi, MD; US Army Missile Command, Redstone, AL; US Army Mobility Equipment Research and Development Command, Ft

Belvoir, VA; US Army Human Engineering Laboratory, Aberdeen, MD.

1. (U) PROGRAM ACCOHPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: During FY 1979, an Army team conducted an Artillery Systems Engineering
Study to eatablish and aseas artillery system concept alternatives for a significantly improved 155= artillery weapon sys-
tam to meet the 1990-2010 threat. The three concept definition contractors selected In competition in lQIf80 were given the
results of this study along with broad performance goals to begin their trade-off and sensitivity analyses. Each contractor

developed a conceptual system to meet and defeat the 1990-2010 threat using a combination of current 1980 technology and

revised tactics and employment doctrine. The IQFY81 General Officers Review of these concept definition efforts concluded
that significant improvements to artillery system performance, responsiveness, survivability, terminal effects, and reliabi-

lity could be achieved. Second and third quarter efforts focused on structuring program alternatives and developing prelim-
inary baseline cost estimates required to enter the validation phase of an RDTZ program. A 4QFTS1 review by the Army Staff

resulted in direction to prepare for an ArmyfDefense Systems Acquisition Review Council not later then 2QFY83. Emphasis
will be on maximum improvement of the M109 although new system alternatives will also be considered in order to provide com-
plete information to the ASARC. DA directed that a Special Study Group be established not later then 1QFY1982.

2. (U) FY 1982 Program: FTY 19S2 efforts concentrate on the test and analysis of the M109 chassis as well as addi-
tional analyses, concept refinement, and baseline cost and report development required for an Army/Defenae Systems
Acquisition Review Council to be held not later than 2QFT83. Concurrently, functional system performance specifications,
acquisition strategies, and statements of work documentation required for competitive procurement packages for validation
phase development will be accomplished.

3. (U) FT 1983 Planned Program: Complete M109 chassis tests and analyses; prepare analyses and reports required for
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Program Element: I 6.36.29,A Title: Division Support Weapon System (DOVS)
DOD Hission Area- 12 - Indirect lire Support Budget Activity: 4 - Tactical Programs

an Army/Defense Systems Acquisition Review Council 2QFY8
3 
selection. Complete preparation and release of a competitive

procurement package by 2QFY83. Initiate fabrication and testing of selected components such as a semiautomatic loader and a
new recoil mechanism.

4. (U) FY 1964 Planned Program: Source selection activities viii be completed and contractors will be awarded valida-
tion phase development contracts in 2QFY84. The winning contractor(s) viii develop prototype vehicles, including integra-
tion of C

3 
equipment and NBC protection while designing for minimum life cycle cost.

5. (U) Pro, to ejietion: Prototype vehicles will be tested to demonstrate their capability to meet required per-
formance specications. a product improvement schedule projects a production decision in IQYSS and fnitiai operational
capability in lQYP9O.
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iF 1983 RDT! CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.36.32.A Title: Armored Combat Loistical Support Vehicle
DOD Mission Area: 9215 - Lend Warfare Support Budget Activity: 14 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): (I 1n thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 4188 101 - 630 201
QUANTITIES 5 FAASV - 4 AFARV - 9 Prototype

Vehicles

D154 Armored Forward Ares 595 - 6350 20162 27107
Rearm Vehicle

N
D109 Field Artillery Ammunition 3593 101 - - 3694

Support Vehicle

(U) NOTE: D154 (Armored Combat Support Vehicle Family) project was changed to the Armored Forward Area Ream Vehicle last
year as shown above. Prior to FY83, the Armored Combat Support Vehicle Family Project wee used to fund both the Armored
Forward Area Rearm Vehicle and the Field Artillery Ammunition Support Vehicle now in D154 and D109 respectively. The
Maintenance Assist Vehicle and Medical Evacuation Vehicle listed under the D154 project in FY81 used no funds and will not be
listed under the D154 project in the future.

I. (U) BRIEF DESCRIPTION OF PROJECT: Supports Army needs for armored combat support vehicles to meet two essential
logistics roles and missions. The principal requirement of each role and mission is:

1. (U) Armored Forward Area Ream Vehicle (AFARV): Resupplies tank and infantry fighting vehicle amunition to forward
deployed tank and mechanized forces in an environment of suppressive enemy artillery fires. This vehicle will provide indir-
ect/small arms protection for both ammunition and crew, thereby allowing the AFARVs to remain in the main battle area where
they will resupply the fighting capability of conbat vehicles in or near their fighting positions. The AFARV will consist of
a rearm module with ammunition storage racks and materiel-handling equipment mounted on a tracked chassis to provide compati-
ble mobility characteristics with supported caobst vehicles.
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Program Elment: #6.36.32.A' Title: Armored Combat Logiatical Support Vehicle
DOD Mission Area: 721 - Land Warfare Support Badget Activity: F4 - Tactical Programs

2. (U) Field Artillery Amunition Support Vehicle (FAASV): Provides protection of artillery ammunition during resupply
of self-propelled artillery weapons in their firing positions that are subject to counterbattery fires from enemy rocket and
cannon. This vehicle viii replace the unprotected 548 tracked resupply vehicle, and provide ammored protection for the
anmsmunition and crew. The vehicle will have new mmunition-handlin 8 equipment permitting faster and lees san-intensive inu-
nition resupply.

C. (U) EXPLANATION OF CANCELLATION OR DEFERRAL:

1. (U) The Armored Forward Area Rearm Vehicle (D154) we not funded in F183 due to reprograming to higher priority Army
requirements. This will result in at least one additional year's delay of this project. Based on the maturity of the
chassis and uateriel-hendling equipment, the program should enter full-scale engineering development in FY84.

2. (U) The Field Artillery Ammunition Support Vehicle completes its development program in FY62, and procurement will be
initiated in 1183.
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IF 1963 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.36.33.A Title: Tank and Mortar munition
DOD Mission Area: F211 - Direct Fire Combat Budget Activity: D - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FT 1981 T 1982 FY 1983 FT 1984 Additional Estimated

number Title Actual Estimate Estimate Estimate to Coi letion Cost
TM1L FOR PROGRAM ELIENT -TW T" -1r 1TfIW oiing Not-Applicable

D161 Tank Ammunition and Fuzes 1999 0 7465 12680 Continuing Not Applicable

D164 Long Rod Penetrating 0 0 1588 0 0 1588

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The purpose of this program to to develop munition to counter
future direct fire combat enemy threats by improving terminal effectiveness, accuracy, range, and reliability. This program
cousists of two projects: D161, Tank Ammunition and Fuzes, and D164, Long-Rod Penetrator. Project D161 provides for the
a.' -nced development of the lOSmm High-Explosive, Antitank, Multipurpoee Tracer (HEAT-HP-T) as a companion to the XM833
Armor-Plercing. Fin-Stabalized, Discarding Sabot-Tracer (APFSDS-T) cartridge, which will combat the threats beyond the T
1982 tieframe. The KM833 is scheduled to enter production in FY83. Project 0164 provides for the advanced development of
a new 25mm service round for the Fighting Vehicle System. The need exists for an improved cartridge that will provide a
significant increase in engagement and standoff range capabilities against enemy light armor threat systems. The
development of this round will enable the Fighting Vehicle System to engage threat systems at the longer ranges and still
achieve a greater plate penetration, and therefore, a higher kill capability.

C. (U) BASIS FOR FT 1983 RDTE Request: The FY 1983 program continues advanced development of the XK4SIS HEAT-NP-T car-
tridge. Funds will support the completion of Development Testing I (DT I), leading to a validation In-Process Review (IPR)
in early AQFY83. The round will transition to Engineering Development in 4QFY83. Funds also support the completion of

advanced development of the Long-Rod Penetrator. DT I testing will be completed in 3QFY83, and the validation IPR will be
held during 4QFY83.
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Program Element: #6.36.33.A Title: Tank and Mortar Ammunition
DOD Mission Area: 9211 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

XM815 Validation In-Process

Review 4QFY83 AQ"YS1

The delay in the XM815 is due to the late start of advanced development in F781 at a reduced level of funding.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

Fy 1981 FY 1982 FY 1983 To Completion Cost

/( T
Funds (current requirements) 1999 0 9053 Continuing Continuing
funds (as shown in FY 1982 mot Not Not

submission) Shown Shown Shown Not Shown Not Shown

E. (U) OTHER APPROPRIATION FUND: Not Applicable.
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Program Element: 06.36.33.A Title: Tank and Mortar Amunition
DOD Mission Area: K11 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Two projects are being pursued under this Program Element. Project D161 sup-
ports the advanced development of 105m tank ammunition, and more specifically, the High-Explosive Antitank
Multipurpose-Tracer (HEAT-4P-T) XM815, and in future years, the advanced development of the Rocket-Assisted 114872 cartridge.
Project D164 supports the development of 25= mmunition for the Fighting Vehicle System (FVS). The Long-Rod Penetrator
will provide the lVS with increased capability and standoff range.

G. (U) RELATED ACTIVITIES: This program continues in PE 6.46.32, 105-= Tank Ammunition, and to PE 6.46.01, Infantry
Support Munitions.

H. (U) WORK PERFORMED BY: In-House agencies include the US Army Armament Research and Development Coimand (ARRADCOM).
Dover, NJ; US Army Test and Evaluation Command, Aberdeen, MD; and Yuma Proving Ground, Yuma, AZ. Contractors include:
Chmberlain Mfg. Corp, Vaterloo, IA; Flinchbauch Products, Inc. Red Lion, PA; Nuclear Metals, Inc, Concord, MA; Dayron Corp.
Orlando, FL; Bulova Systems & InstrA. Div, Valley Stream, MY; and Physics International, San Francisco. CA. The project is
managed by Project Manager, Tank Main Armament Systems, Dover, NJ., to insure no duplication of efforts.

I. (U) PROGRAM ACCGPLISHMENTS AND FUTURE PROGRAMS:

I. (1) FT 1981 and Priot Accomplithments: Project DI'61 was funded through Army reprograming in FY 1981. In FY 1980
the DI 105 lO High Explosive, Antitank, Multipurpose. Tracer (EAT-MP-T) projectile metal parts configuration was desig-

ned. In Y 1981 projectiles were fabricated, inert loaded, and fired. The potential to achieve the accuracy requirement
was demonstrated. The 114833 Armor-Piercing, Flin-Stabalized, Discarding Sabot-Tracer (APFSDS-T) round was tested using var-
ious penetrator and sabot designs in FY 1980. Development Testing I (DT 1) was completed. and entry into Engineering
Development (ED) was approved by a validation In-Process Review (IPR). In FT 1981 the XH833 transitioned to ED (PE64632,
Project DG21).

2. (U) FY 1982 Program: Continue Advanced Development and initiate prelimin~ry testing on the X14815.

3. (U) FY 1983 Planned Program: Continue advanced development and complete necessary testing to transition the 114815
round to Engineering Development in 1Y 1984. For the Long-Rod Penetrator, prototype hardware will be procured, assembled,
and tested, and the Productibility Engineering and Planning (PEP) phase initiated.
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Program Element: 06.36.33.A Title: Tank and Mortar Ammunition
DOD Mission Area 11 T Direct Fire Coubt Budget Activity: #4 - Tactical Programs

4. (U) FTY 1984 Planned Program: Initiate advanced development of the XK859 Improved chemical energy round and the
=1872 high-velocity kinetic energy round.

5. (U) program to Completion: This i a continuing program.
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IT 193 3T CONGIESSIONAL DERCRiPTIVE SUMMARY III
Project: #D16i Title: Tank Ammunition and Ptzee

Prigram Elment: #6.36.33.A Title: Tank ad Hortar Ammunition
DOD Mission Area: _11 - Direct Fire Support Budget Activity: #4 - Tactical Progian

A. (U) DETAILED BACKGROUND AND DESCRIPTION: The lOmm cartridge Nigh-Exploaive Antitank Multipurpose Tracer (1M815) is companion to the cartridge, Armor-Piercing Fin-Stabilized, Discarding Sabot-Tracer (APFSDS-T) 1N833 and provides a signifi-
cantly improved capability against light armored vehicles, fortifications, and personnel.

B. (U) RELATED ACTIVITIES: This project continues into Engineering development in P.E. 6.46.32.A/DG21, 105M Tank Service
Ammunition. Prior year efforts were funded in P.E. 6.36.0.A/DI61, Tank Ammunition.

C. (U) WORK PERFORMED BY: In-house agencies include US Army Armament Research end Development Command (AIUADCOM) Dover,NJ; US Army Test and Evaluation Command, Aberdeen, MD; Tuma Proving Ground, Yuma, AZ; contractors include: Chamberlain Hfg.Corp., Vaterloo, IA, Flinchbauch Products, Inc., Red Lion, PA; Nuclear Metals, Inc., Concord, MA; Dayron Corp. Orlando, nL;Bulove Systems and Instr Division, Valley Strem, NY; Physics International, San Francisco, CA. The project is managed by
Project Manager, Tank Main Armament Systems, Dover, NJ, to insure no duplication of effort.

D. (U) PROGAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) WY 1981 and Prior Accomplishments: The validetion phase for this round was initiated based upon a successful
conceptual In-process Review during 1981. The technology to improve aeroballistic and armor penetration performance was
demonstrated.

2. (U) FY 1962 Progrm: Continue Advanced development and initiate preliminary testing.

3. (U) FY 1983 Planned Prorem: Continue advanced development and complete necessary testing to satisfy all criticaltechnical issues including improved hit probability. Conduct the validation In Process Review during the Fourth Quarter.All necessary experimental work will be performed, and the round will be ready for full-scale development.

4. (U) T 1984 Planned Program: Initiate advanced development of the ]M859, an improved chemical energy round with
improved extended range performance, and the X14872, a high-velocity kinetic energy round. Inherent in this concept is theuse of a sustainer rocket engine to maintain the flight velocity at a constant velue and s timer to ignite a booster rocket
to propel the payload to a velocity suitable for target defeat.
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Project: #D161 Title: Tank Ammunition and Fuzes
Program Element: #6.36.33.A Title: Tank and Mortar Ammunition
DOD Mission Area-. 211 - Direct Fire Support Budget Activity: .A - Tactical Programs

5. (U) Program to Completion: Current plans call for completion of advanced development for the 114859 and the 14872
in FY 1985.

6. (U) Major Milestones:

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

1M8.5 Validation In-
Process Review 4Q FY83 4Q FY81

Delay due to late initiation of this program.

7. (U) Resources (I In thousands):

Total

1y 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

ReT
Funds (current requirements) 1999 0 7465 12680 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 0 0 0 0

Quantities (current
requirements) 0 0 0 0 Not Applicable Not Applicable

Quantities (as shown in FT 1982
submission M/S N/S N/S NIS Not Shown Not Shown

The validation phase for the DlSIS round was initiated through internal reprograming after a successful concepusl In-Process
Review in FT 1981. Late receipt and application of those funds resulted in a delay in the validation phase. In FT 1983
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Project: ,D161 Title: Tank Aunition Fuze 'jj
Program EIement: #6.36.33.A Title: Tank and Mortar Ammunition
DOD hission AreaT 1|f- Direct Fire Support Budget Activity: 94 .- Tactical Programs

funds allow completion of design iterations and accomplishment of tests. This round will proceed to full-scale engineering
development in FT 1984.

(U) Other Appropriations:

Total
FT 1961 FY 1982 FY 1983 T 1984 Additional UEtieted
Actuel Estimate Estimate Estimate to Completion Cost

Procurement of Ammunition, Army

X!4833 Cartridge
Funds (current requirements) 69300 77400 Continuing Continuing
Funds (as shown in FY 1982
cubiIion)2 88300 N/S 297300 Continuing

Quantities (current
requirements) 96000 121000 Continuing Continuing

Quantities (as shown in
PY 1982 submlseion)

2  
114000 N/S 347000 Continuing

1. Procurement of ammunition is continuous depending on usage.
2. Funds and quantities shown in Fl 1982 submission of PE 64632.
3. Reduction in funds and quantity inlIT 1983 are due to general ammunition program realigtment.

UNCLASSIFIED
11-206



UNCLASSIFIED

FY 1983 RIE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: # 6.36.35.A Title: Mobile Protected Gun System
DOD Mission Areat 11 -Direct Fire Combat Budget Activity: 04 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 T 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ZiLMZwr 0 7955 37354 48156 434049 527514

D166 Mobile Protected Gun-Par Tem 0 7955 29433 46189 434049 517626
D170 Mobile Protected Gun-Near

Term 0 0 7921 1967 0 9888

8. (U) BRIEF DESCRIPTION Of ELIJENr AND MISSION NEED: Far-Term (D166): This is a continuing program to develop a Mobile
Protected Gun Sysiam (MPGS) during the late 1980'.. The program objective is to provide both the US Army and the US Marine
Corps with a light eight, antlarmor, assault-capable, combat veapons system that can be deployed by both strategic and tac-
tical aircraft. This program acknowledges the Services' limited ability to deploy heavy main battle tanks quickly and in
sufficient numbers by strategic aircraft. The newly developed Mobile Protected Gun will provide light divisions and other
selected units with the capability to defeat threat tanks, lightly armored vehicles and wheeled vehicles. The Mobile
Protected Gun System will employ a new, antiarmor automatic cannon. The new system will take full advantage of technology
developments gained from the joint DA&WA/Ary/Marine Corps Armored Combat Vehicle Technology program; the Infantry fighting
Vehicle and MI (Abrams) Tank programs. The program seeks to conserve dollars, minimize research and development man-hours,
and provide both Services an efficient, cost effective combat fighting vehicle. Near-Term (D170): This is also a joint
program to fulfill the mission needs of both Services on an interim basis until a new system isodeveloped and fielded. The
near-term system will be an off-the-shelf armored vehicle with the 25mm BUSIMASTER Chain Gun as armament. A squad carrier
and recovery vehicle will be evaluated as potential variants of the basic vehicle. Lighter vehicles are also being eval-
uated by the Army'. High Technology Test Bed (HTTS) Division at Fort Lewis, Washington, to fulfill a variety of roles.
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Program Element: # 6.36.35.A Title: Mobile Protected Gun System
DOD Mission Area 11- irect Fire Combat Budget Activity: #4 - Tactical Programs

C. (U) BASIS FOR FY 1983 RDrE REOUEST: Far-Term: A minimum of two competitive Demonstration/Validation Phase contracts
will be awarded based on an evaluation of tW- FY982 concept design studies. These contracts will allow continued
refinement of the two selected vehicle system concepts; a trade-off analysis of technical and performance characteristics
associated with the competing vehicle designs; establishment of interface control documentation to insure engineering corre-
latlon of subsystems as they relate to the total weapons system; i.e., armament, fire control, electronics, Nuclear,
Biological, Chemical (NBC) and nuclear hardening. Funds will also support the initiation of preliminary design efforts in
support of the full vehicle design/develop.Aent effort. Limited government in-house support will also be funded; e.g.,
laboratory support and program management. Additionally, funds will continue to support advanced development of the can-

didate 75mm Medium Caliber Antlarmor Automatic Cannon and 75mm ammunition. Near-Term: A Light Armored Squad Carrier (LASC)
and a recovery vehicle variant will be procured off-the-shelf from the winning contractor and tested. Test data will be
used in comparison with data on other candidate vehicles for the squ&d carrier and recovery roles. Training devices will be
procured to train vehicle operators and maintenance personnel for the Mobile Protectec Gun-Cannon vehicle.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Milestone "0" Approval of MENS 40FY81 (Mo FY 1982 Submission)
Contract Awards for Armament Development

(75ms) 20FY82
Milestone "I" Approval, Army Systems

Acquisition Review Council/
Defense Systems Acquisition Review
Council I 40FY82

Competitive Contract Award for Demonstration/
Validation IOFY83

Development/Operational Test I IOFY85
Milestone "Il" Approval. ASARC II/DSARC 1I 3OFY85
FSED Contract Award 30FY85
Milestone "III" Approval, ASARC Ill/

DSARC Ill 1QFY88
Initial Production Delivery 40FY88
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__ Progrem Element: # 6.36.35.A Title: Mobile Protected Gun System

DOD Mission Area: #211 -: Direct Fire Combat Budget Activity: '4 - Tactical Progrems

D. (U) C(IPARISON WITH F 1982 RDTE REOUEST: ($ IN THOUSAIDS)

Total
Additionel %stimated

FY 1981 FY 1982 FT 1983 To Completion Cost

RUNT
Funds (current requirements) 0 7955 37356 682193 527514
MPG-FT (D166) 0 7955 29433 480226 512616
MPG-NT (D170) 0 0 7921 1967 9888
Funds (as shown in 1982

submission) Not Applicable - ND Army submission for FY 1982

Z. (U) OTHER APPROPRIATION FUNDS: Nat Applicable.
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Program Element: I 6.36.35.A Title: Mobile Protected Gu System
DOD Mission Area: 9211 - Direct Fire Combat Budget Activity: 94 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Because the size of our Armed Forces is constrained and the contingencies for
which they must be prepared to respond are varied, our forces must be flexible and prepared for various missions. These
missions encompass both NATO and non-HATO envirorments and require a mixture of heavy and light forces. Both the Army and
the Marine Corps are planning future organizational, operational, and materiel requirements as they pertain to antlarmor
systems. The purpose of the Mobile Protected Gun System program is to provide the light forces of both Services with &
lightweight, strategically deployable, protected, assault-capable sntiarmor system. Par-Term: The functional objectives of
the developmental system are strategic deployability, tactical mobility, lethality, survivability, and sustainability.
Strategic deploysbility will be achieved by prioritizing design considerations that make the system compatible for deploy-

ment in the USAF CSA and CI4IB aircraft. Tactical deployability requires USAF C130 transportability without modification as
an essential element of tactical mobility. Mobility and agility on the battlefield will be achieved through design balance

of vehicle geometry, mobility subsystems, horsepower-to-weight ratios, and other technology gained from the Armored Combat

Vehicle Technology program as well as the Infantry Fighting Vehicle and NI (Abrams) Tank programs. Improved lethality vill

be characterized by: rate of fire, accuracy, terminal effectiveness, and range. Survivability relates to the ability of

the system to avoid or withstand hostile attack. Increased mobility/agility will greatly enhance survivability on the Inte-

grated battlefield. A sufficient degree of close-in protection will be achieved through a combination of armor protection. "N

NBC hardening, screening mechanisms, reduced signature (size and silhouette) and standoff range. Sustainability or suppor-
tability relates to those weapon systems characteristics that meet logistic and training standards. This goal will be
achieved through design features that allow simplicity of operation, maintenance, and resupply. Improved systems reliabi-
lity, availability, and durability will also be stressed in development. Near-Term: Near-term attainment of the cited

objectives is constrained by what is currently available in essentially of-f-the-shelf armored systems. Therefore, a compet-
itive evaluation and selection process has been initiated which will result in procurement of the best available
off-the-shelf armored system for both services.

G. (U) RELATED ACTIVITIES: This program element reflects the merger of the Army's Mobile Protected Gun - Far Term and the
Marine Corps' Mobile Protected Weapons System into a single, Joint program called hobile Protected Gun System, as well as
the Army's Mobile Protected Gun-Near-Term Program which has been joined with the Marine Corps' LAght Armored Vehicle (IAV)
programs. Specific prog-ama related to the technical areas of this prugram (PE) are- PE 6.36.02A, Project D118, Armored
Combat Vehicle Technology, Project DIS8, High Survivability Test Vehicle; PE 6.26.01.A Tank and Automotive Technology; PE
6.26.08.A, Tank Gun Development and Tank Ammunition; PE 6.36.21.A, Combat Vehicle Propulsion Systems; and PE 6.36.31.A,
Combat Vehicle Turret and Chassis. Close relationship is maintained with other Services and Go-ernmental agencies.
Reseach and development information concerning combat, tactical, and special-purpose vehicles is also being exchanged via
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Program Element: I 6. 36._35.A Title: Mobile Protected Gun System
DOD Mission Area: 0211 - Direct Fire Combat Budget Activity: #4 - Tactical Programs

data exchange agreements vith allied countries. The near-term program is currently in its Test and Evaluation Phase. Four
candidate armor systems are in competition at Twenty-Mine Palms, CA., and Yuma Proving Ground, AZ. A winning off-the-shelf
system will be selected in July 1982.

H. (U) WORK PERFORMED BY: Far-Term: Primary in-house efforts are being performed by the US Amy Tank-Automotive Command,
Warren, MI. Other in-house eTf s-are being performed by the US Armys Armament Research and Development Command. Dover.
NJ; Noval Surface Weapons Center, Dahigren, VA; Human Engineering laboratory, Aberdeen Proving Ground, MD; Marine Corps
Development and Education Command, Ouantico, VA; Ballistics Research laboratory, Aberdeen Proving Ground, MD; and Test and
Evaluation Command, Yuma Proving Ground, Yuma, AZ. Contracts related to this effort will be competitively awarded during FY
1982 for Concept Design Studies and FY 1983 for Validation and Demonstration of concepts. Near-Term: In-house efforts
being performed by above agencies with addition of Operational Test and Evaluation Agencies from Army and USMC.
Off-the-shelf candidate vehicles being competitively evaluated are from Cadillac Gage, Warren, MI; General Motors of Canada
(London Ontario); ALVIS Umited, Coventry, England.

I. (U) PROGRAM ACC(4PLISHMENTS AND FUTURE PROGRAMS:

i. (U) FY 1981 and Prior Accomplishments: Not Applicable, This was a new start program for FY 1982.

2. (U) FY 1982 Program: Far-Term: Information being generated by ongoing US Marine Corps Concept Design Studies and
other concluded studies, such as the Armored Combat Vehicle Technology Program, Field Analysis Concept Tests, Advanced
Antiarmor Vehicle Evaluation (AENVAL) will be compiled and evaluated. The Army will finalize its systems requirements based
on the findings of the Armored Combat Vehicle Technology Program. The objective is to harmonize Army and Marine Corps
requirements into a single vehicle design. A joint Program Managers Office is being established; a joint summary of
requirements prepared and government in-house support activities initiated. A major activity will be the initiation of
development of the 75mm cannon and ammunition. A DSARC I will occur in September 1982. Near-Term: Complete testing of
candidate off-the-shelf vehicles, select a contract winner and award a production contract. USMC is funding major FY82 RVlE
costs of this joint effort.

3. (U) FY 1983 Planned Program: Far-Term: At least two competitive Validation/Demonstration Phase contracts will be
awarded. The year's effort will consist of initial system design, ordering of long-leadtiae materials for prototypes, ini-
tiation of prototype fabrication, systems integration planning, initiation of Integrated logiatics Support activities and
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Program Element: * 6.36.35.A Title: Mobile Protected Gun System
DOD Mission Area: 1211 - Direct Fire Combat Budget Activity: 14 Tactical Programs

selected subcomponent analysis. Near-Term: Start and complete Developmental and Operational Testing of production
vehicles. Field a company of Light Armored Vehicles for the Marine Corps.

4. (U) FY 1984 Planned Program: Far-Term: Validation and Demonstration Phase continues. Contractors begin construc-
tion of prototypes. Preparations for lYT/- testing will be initiated. Integrated Logistics Support planning continues.
In-house government support activities continue. *ar-Term: Initial fielding of LIght Armored Vehicles for the Army.
Continue fielding vehicles of USMC.

5. (U) P to Completion: Far-Term: Complete fabrication of competitive prototypes. Initiate testing and com-
plete prototypeW. oplee Vaiatio-n ---Demonstration Phase. Select winning contractor. Initiate Full-Scale Engineering
Development (FSED) of selected system. Complete activities leading to DT/OT testing, qualification of components for pro-
duction and eventual fielding of a new weapons system. Near-Term: Complete fielding of vehicles for one Army battalion.
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FY 1933 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: I D166 Title: Mobile Protected Gun Far Term
Program Element: I 6.36.35.A Title: Mobile Protected Gun System
DOD Mission AreaT 11T-Direct Fire Combat Budget Activity: #4 - Tactical Programs

A. (U) DETAILED BACKGROUND AND DESCRIPTION: The purpose of the Mobile Protected Gun program is to provide the light
forces of both the Army and the Marine Corps with a lightweight, strategically and tactically deployable, tactically mobile,
protected, assault-capable antiormor combat vehicle. This program will meet the cited requirements by establishing systems
requirements as functional objectives in a developmental system. Those systems requirements (functional objectives) are
strategic deployability, tactical mobility, lethality, survivability and sustainability on the battlefield. Strategic
deployability will be achieved by prioritizing design considerations that make the system compatible for deployment in the
USAF C5A and C141S aircraft. Tactical deployability requires USAF C130 transportability without modification as an
essential element. Tactical mobility and agility on the battlefield will be achieved through design balance of vehicle
geometry, mobility subsystems, horsepower-to-weight ratios, and other technology gained from the Armored Combat Vehicle
Technology Program, the Infantry Fighting Vehicl* and Ml (Abrams) Tank programs. Increased lethality will be characterized
by: rate of fire, accuracy, terminal effectiveness, and range. Survivability relates to the ability of the system to avoid
or withstand hostile attack. Increased mobility/agility will greatly enhance survivability on the integrated battlefield.
A sufficient degree or close-in protection will be achieved through a combination of armor protection, NBC hardening,
screening mechanisms, reduced signature (size and silhouette), and standoff range. Sustainability or supportability relates
to those weapon systems characteristics that minimize logistic and training burdens. This goal will be achieved through
design features that allow simplicity of operation, maintenance, and resupply. Improved systems reliability, availability,
and durability will also be stressed in development.

B. (U) RELATED ACTIVITIES: This project reflects the Army's Mobile Protected Gun - Far Term and the Marine Corps' Mobile
Protected Weapon System, now combined into a single, joint program called Mobile Protected Gun System. Specific programs
related to the technical area of this program element (PE) are: PE 6.36.02.A. Project D1l1, Armored Combat Vehicle
Technology, Project D188, High Survivability Test Vehicle; PE 6.26.01.A, Tank Gun Development and Tank Ammunition; PE
6.36.21.A, Combat Vehicle Propulsion Systems, and PE 6.36.31.A, Combat Vehicle Turret and Chassis. Close relationship Is
maintained with other Services and Governmental agencies. Research and development information concerning combat, tactical,
and special-purpose vehicles Is also being exchanged via data exchange agreements with allied countries. There is no unnec-
essary duplication of effort in this program element or project.
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Project: 0 D166 Title: Mobile Protected Gun Far Term
Program Element: 0 6.36.35.A Title: Mobile Protected Gun System

DOD Mission Area* f2 - Direct Fire Combat Budget Activity: F4 - Tactical Programs

C. (U) WORK PERFORMED BY: Primary in-house efforts will be performed by the US Army Tank-Automotive Command. Warren, MI.
Other in-house efforts will be performed by the US Army's Armament Research and Development Command, Dover, NJ; Naval
Surface Weapons Center. Dahlgren, VA; Human Engineering Laboratory. Aberdeen Proving Ground, MD; Marine Corps Development
and Education Command. Quantico, VA; Ballistics Research Laboratory, Aberdeen Proving Ground, MD; and Test and Evaluation
Command, Yuma Proving Ground, Yuma, AZ. Contracts related to this effort will be competitively awarded during FY 1982 for
Concept Design Studies -nd FY 1982 for Validation and Demonstration of concepts.

D. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Not Applicable. This was a new start program for FY 1982.

2. (U) FY 1982 Program: Information being generated by ongoing US Marine Corps Concept Design Studies and concluded
studies, such as the Armored Combat Vehicle Technology Program. Field Analysis Concept Tests, Advanced Antlarmor Vehicle
Evaluation (ARMVAL), will be compiled and evaluated. The Army will finalize its systems requirements based on the findings
of the Armored Combat Vehicle Technology Program. The objective is to harmonize Army and Marina Corps requirements into a
single vehicle design. A joint Program Managers Office is being established; a joint ammary of requirements prepared and
government in-house support activities initiated. A major activity will be the initiation of development of the 75m cannon
and ammunition. A Defense Systems Acquisition Review Council (DSARC) I will occur in September 1982.

3. (U) FY 1983 Planned Program: At least two competitive Validation/Demonstration Phase contracts will be awarded.
The year's effort will consist of Initial system design, ordering of long-leadtime materials for prototypes, initiation of
prototype fabrication, systems integration planning, initiation of Integrated Logistics Support (ILS) activities and selec-
ted aubcomponent analysis. Development of the 75mn armament system will continue. Contractor testing of hardware designs
will commence. Interface requirements with competing system coatrsctors will be finalized. Hardware for system integration
will be fabricated.

4. (U) FY 1984 Planned Program: Validation and Demonstration Phase continues. Contractors complete construction of
prototypes. Contractor testing of integrated systems will continue. Preparations for Development/Operational testing
(DT/OT) will be initiated. Safety-certify armament system for testing. Integrated Logistics Support planning continues.
ProducibIlity Engineering and Planning commences. In-house government support activities continue.
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Project: 0 D166 Title: Mobile Protected Gun Far Term

Program Element: I 6.36.35.A Title: Mobile Protected Gun System
DOD Mission Area: #211 - Direct Fire Combat Budget Activity: F4 - Tactical Programs

S. (U) P tCo mletion: Complete contractor tests, preparation of test support packages and Producibility
Engineering and Pl anning. Conduct training and testing. Prepare and release request for proposal for follow-on Full-Scale
Engineering Development phase. Select winning contractor. Prepare documentation for DSARC II decision milestone.

Complete Demonstration/Validation Phase. Initiate Full-Scale Engineering Development. Complete activities leading to DT/OT
11 testing, qualification of components for production, and eventual fielding of a new weapons system.

6. (U) Major Milestones:

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission
Milestone "O" Approval of MENS 4QFY8l (No FY82 Submission)
Contract Awards for Armament Development (75mm) 2QFY82
Milestone "1" Approval, ASARC I/DSARC I 4QFY82
Competitive Contract Award for
Demonstretion/Valldation IQFY83

DT/OT 1 IQFY85
2QFY85

Milestone "ll" Approval, ASARC II/DSARC II 3QFYU5
PSED Contract Award 3QFY85
Milestone "III" Approval, ASARC III/DSARC III IQFY88

Initial Production Delivery 4QFY88
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Project: t D166 Title: Mobile Protected Gun Far Term
Prosram Element: t 6.36.35.A Title: Mobile Protected Gun System

DOD Mission Area: 0 - Direct Fire Combat Budget Activity: 1 - Tactical Programs

7. (U) Resources ($ in thousands):

Totsl
FY 1981 FY 1982 FY 1983 FY 1984 Additional Eatimated
Actual Estimate Estimate Estimate to ompletion Cost

h1YTE

Funds (current requirements) 7955 29433 46189 43' 09 517626
Funds (as shovn in T 1982
submission) Not Applicable - No Army submission for FT 1982
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: OD170 Title: Mobile Protected Gun - Near Term (MPG-NT)
Program Y--mnt: 6.36.35.A Title: Mobile Protected Gun System (P as)
DOD Mission Ares: t - Direct Fire Combat budget Activity: RA - Tactical Progras

A. (U) DETAILED BACKGROUND AND DESCRIPTION: The Army and Marine Corps have stated an urgent requirement for a
lightweight, assault-capable, protected, antiamor, combat vehicle. The Servicea acknowledge that the most expeditious
means of fulfilling this urgent requirement is through the competitive selection and procurement of an off-the-shelf vehicle
with proven reliability, availability, and maintainability (RAM). The objective of this joint project is to insure that
adequate testing of candidate vehicles io dont on which to base a logical selection of a best vehicle to meet Service
requirements. A principal thrust of this effort is to select a baseline carrier vehicle from which will evolve a family of
variants. Army vehicles will include a Mobile Protected Gun cannon vehicle (25mm BUSHHASTER Chain Gun), a Light Armored
Squad Carrier (LASC), and a Light Armored Recovery Vehicle (LARV). Technical characteristics common to a family of Light
Armored Vehicles are: air transportability in existing aircraft; high road speed and good cross-country mobility; armor
protection agsinst small-arms fire and artillery shell fralments; Nuclear, Biological and Chemical (NBC) attack detection
and protection; and weapons lethality against threat lightly armored vehicles. These vehicles will be used to equip the
Joint Rapid Deployment Force (JRDY).

U. (U) RELATED ACTIVITIES: In compliance with an 8 May 1981 DEPSECDEF directive, this project has been joined with the
USMC's Project C1555-AV Lightweight Armored Vehicle (LAV) program. On 5 June 1981, a Memorandm of Agreement (NOA) was
signed betveen the Commanding General, Tank-Automotive Command (Army), and the Commanding General, Marine Corps Development
and Education Center, establishing the %pe _ifics of a joint Army/USMC LAV program. A Joint Program Managers Office was
established at Headquarters Tank-Automotive Command, Warren, MI, on 31 August 1981. Testing/Evaluation of off-the-shelf
candidate LAV's is being conducted at the USMC Air/Ground Combat Center, Twenty-Nine Palms, CA, and Tuna Proving Ground, AZ.
There is no unnecessary duplication of effort.

C. (U) WORK PERFORMED IT: Within the LAV program there are four (4) candidate vehicles competing for a production con-
tract award. Two vehicles are from the Cadillac Gage Company, Warren, KI--VISO (4x4) wheeled vehicle and V-300 (6x6)
wheeled vehicle. One vehicle, the PIRANHA (8x8) wheeled vehicle, Is provided by General Motors of Ottawa. Canada. The
fourth and only tracked vehicle, STORMER, from the SCORPION vehicle family, Is provided by ALVIS Limited of Coventry,
England. Overall in-house program responsibility belongs to the LAV Program Manager's Office and the-US Army
Tank-Automotive Command, Warren, MI. Test support is provided by the USA Test and Evaluation Command (TECOM), Yuma Proving
Ground, AZ; the USMC Air/Ground Combat Center, Twenty-Nine Palms, CA; and the Operational Test and Evaluation Agencies
(OTEA) of both the Army and the Marine Corps.
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Project: #D170 Title: Mobile Protected Gun - Near Term (MPG-NT)
Program Element: 06.36.35.A Title: Mobile Protected Gun System (MPCS)

DOD Mission Area- - Direct Fire Combat Budget Activity: 04 - Tactital Programs

D. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Not applicable. This is a new start for FY 1982.

2. (U) IF 1982 Progrm: Provide program management funding to include contractor support, office management, travel,
civilian salaries, san source selection on a shared basis with the USMC. Initiate efforts to convert candidate LAV vehicles
to one Army Light Armored Squad Carrier (LASC) and one Mobile Protected Gun cannon vehicle. These two Army variants will be
modifications of the USMC's Light Assault variant originally provided by contractors. This effort will be done by having
all three contractors provide plywood mockups of the interiors of their respective vehicles to meet Army requirements. The
winning contractor will actually convert vehicles.

3. (U) FY 1983 Planned Program:

a. (U) FY 1983 will be the second year of development for the Army's Mobile Protected Gun-Near Term (MPG-NT), Light
Armored Squad Carrier (LASC), and Light Armored Recovery Vehicle (LARV) variants. The FY 1983 effort will be for testing
and evaluation of these two variants early in the fiscal year to support the production decision for those variants.
Subsequent to that decision, the vehicles will be converted to the USMC Light Assault configuration and returned to the USHC
for supplemental test and evaluation. In conjunction with the Marine Corps, two LARV (or Maintenance/Recovery) variants

will be procured and tested. This testing and evaluation is to support a production decision for this variant in 4Q FY
1983. The Marine Corps and the Army will jointly fund the procurement of training devices required for variants prior to
fielding. The contractor will, in addition to the reconversion effort, provide the initial elments of the Integrated
Logistics Support Package; i.e., manuals, test support package, initial training packages, and Logistics Support Analysis.

b. (U) The total estimated developmental costs are $11 million. This estimate has been reviewed in detail by the Army

and is considered adequate to complete this research project.

4. (U) FY 1984 Planned Program: Complete all testing of Army variants.

5. (U) Program to C omletion: Complete production and fielding of Army variants; i.e., cannon vehicle (MPG-NT), squad
carrier, and reovery vehicle.
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Project: OD170 Title: Mobile Protected Gun - Near Term (MPG-NT)
Program Element: #6.36.35.A Title: Mobile Protected Gun System (MPGS)

DOD Mission Area: #It - Direct Fire Combat Budget Activity: 04 - Tactical Programs

6. (U) Major Milestones:

Current

Major Milestones Milestone Date

Cannon Vehicle Squad Carrier Recovery Vehicle
Stirt Developmental Testing IQ FY 1983 IQ FY 1983 2Q FT 1983
Start Operational Testing IQ FY 1983 IQ FY 1983 2Q FY 1983
Complete All Testing IQ FY 1983 IQ FY 1983 2Q FY 1983
Production In-Process Review IQ FY 1983 IQ FY 1983 4Q FY 1983

Comparison of FY 1983 with FY 1982 milestones not applicablo. No FY 1982 Congressional Descriptive Summary was submitted(for this project.

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate AStimate to Completion Cost

RDTE
Punds (current requirements) None 0 7921 1967 None 9888

Finds (as shown in FY 1982
submission) Not applicable. No Army submission for FY 1982.

Other Appropriations:
Weapons and Tracked Combat
Vehicles, Procurement, Army

Funds (current requirements) 0 0 111300 219700 739300 1070300

Quantities (current requirements) 0 0 TBD TBD TBD TSD
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Project: #D170 Title: Mobile Protected Gun - Near Tere (MPCGH'T)
Program Element: #6.36.35.A Title: Mobile Protected Gun Syst (MPGS)

DOD Milsion Area T Direct Fire Combat Budget Activity: IA - Tactical Prorams

E. (U) TEST AND EVALUATION DATA: The Test and Evaluation Master Plan (TEMP) has been finalized by participating Army and
Marine Corps test agencies. That plan is pending Army Staff and DOD approval. Army snd Marine Corps Operational Test and
Evaluation Agencies (OTEA) are doing independent user evaluations of the candidate Light Armored Vehicles. Each agency will
provide its evaluation to the joint Source Selection Evaluation Board (SSEB) in order to influence the board's final reco-
mendetion. The objectives of the test and evaluation are to: (1) verify manufacturer's claims pertaining to their respec-
tive vehicles, (2) determine the suitability of the candidate vehicles in an operational environment, and (3) provide data
to the Source Selection Evaluation Board for selection of a production contractor.
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FY 198:1 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.37.02.A Title: Electric Power Sources
DOD Mission Area. I - Land Warfare Support Budget Activity: 14 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 PY 1982 FY 1983 1y 1984 Additional Estimated
IUmber Title Actual Estimate Estimate Estimate to Completion Cost

--A FOR PROGRAM ELENENT 3052 37Y ff -3T"- Continuing Not Applicable
QUANTITIES Not Applicable

DGIO Advanced Tactical Power
Sources 1626 1475 1895 1908 Continuing Not Applicable

DGIl Advanced Electrical Energy
Sources 1426 3597 1103 3289 Continuing Not Applicable

S. (U) BRIEF DSCR;PTION OF ELEMENT Al MISSIONEED: New and developing sophisticated modern weapona, fire control and
communications systems depend heavily on the availability of electric power sources tailored to their requirements. The
uncertain world petroleum supply situation, and the increasing cost of petroletm-derived fuels and lubricants also drive the
development of newer electric power generation concepts that are capable of higher fuel efficiency and of using alternate
fuels. Current engine-driven generators, particularly in the 0.5 to 10 kilowatt (kW) power range, have low fuel efficiency,
limited ultifuel capability and require excessive maintenance. In addition, existing mobile generators are excessively
noisy and provide heat signatures that allow them to be easily detected by enemy surveillance. Present batteries and
low-power sources for various battlefield communications sad electronics systems have short shelf lives, are undependable.
and are temperature sensitive. This program provides for the necessary development of battery power sources designed to
satisfy the tactical and logistic requirements for long unactivated shelf life, high energy density, continuous long-life
operation and high-performance capabilities. In addition, this program provides the necessary technologies required to
develop improved mobile electric power sources with emphasis on greater mobility, higher efficiency, common components, im-
proved reliability, reduced noise and heat signatures, and multifuel and/or non-fossil-fuel capabilities.
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Program Element: #6.37.02.A Title: Electric Power Sources
DOD Mision Ares f I3 -Lead warfare Support Budget Activity: #4 - Tactical Prgras

C. (U) BASIS F(O R? 1963 9 SE0UT: funding is required to continue the development of batteries with higher energy
densities &nd that are suitble for lover temperature end higher gravity force (G) applications. The development of fuel
cell components for 3.0kW and 5.OkM %embers of the family of silent, lightweight, tactical power sources will continue. In
addition, effort will be comitted to the development of power conditioning devices to provide the required type and quality
of power from various sources.

D. (U) COMPLAIISOi WITH FT 1982 BEI RE(ZST: ($ in tbousands)

Intel

Additional IL timated
F? 1981 IT 1982 FT 1983 To Completion Co.t

Funds (current requirements) 3052 5072 299 Continuing hot Applicable
Funds (as shown in FY 1982
submission) 3878 5065 3260 Continuing Not Applicable

DGIO - In FT 1961 the $14 thousand increase in funding was required for additional development effort to overcome minor
unforeseen technical difficulties with the lithium batteries. The decrease of $4 thousand in the FT 1982 funding level is a
result of the amended budget request and the application of revised inflation indices. The decrease of $35 thousand in
estimated funding In FT 1983 results from application of revised inflation indices.

DGII - The reduction of $840 thousand in FT 1981 funding was the reault of Army reprograming to higher priority require-
meats. In IT 1982, the decrease of $9 thousand is a result of the amended budget request and the application of revised
inflation and civilian pay Indices. The $227 thousand reduction in FT 1983 funding is due to program realignment to reflect
revised Army priorities.

a. (U) OThEX AFPOPRIATION FUNDS: Not Applicable.
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Program Element: #6.37.02.A Title: Electric Power Sources
DOD Mission Area. -5- Land Warfare Support Budget Activity: 14 - Tactical Programs

P. (U) DETAILED BACKGROUND AND DESCRIPTION: The objectives of this program are to develop technologies and conduct feasi-
bility demonstrations as prerequisites for Engineering Development (ED) of new and improved tactical military electric power
sources. The projects encompass efforts on engine-driven power generation (electromechanical power), fuel cells and bat-
teries (electrochemical power), and other power-related devices and associated technology to improve efficiency, type, and
quality of power required to support Army tactical systems. Power requirements range from very low outputs (milliwatt.) to
moderately high outputs (hundreds of kilowatts). To satisfy low power demands, neow types of batteries are being developed
which will provide higher energy densities, longer storage life, operate over wider temperature ranges, and are better con-
figured to support system requirements than present equivalent capacity batteries. Higher power needs will be met by the
latest state-of-the-art engine-driven generators end fuel cells with emphasis on meeting Army tactical requirements and
Department of Defense goals for the standardization of power generation equipment to achieve benefits of component com-
monality, reduced logistics support requirements, lower life-cycle costs, and improved fuel economy.

G. (U) RELATED ACTIVITIES: In order to preclude a duplication of effort, the Army maintains continuing coordination with
the other Services, the Department of Energy, the National Aeronautics and Space Admilnistration, the Department of Health
knd Human Services, and the Department of Transportation through the Interagency Advanced Power Group and the Department of
Defense Project Manager for Mobile Electric Power. The Power Sources Conference sponsored by the US Army Electronics
Research and Development Comand provides a forum for exchange of information between government, academic, and industrial
researchers. Additionally, the Joint Deputies for Laboratories (Panel for batteries and Puel Cells) assures coordination
between the Services on programs concerning battery and fuel ell systems. Advanced Development items in this program ele-
ment progress to Engineering Development in Program Element 6F.47.14.A, Tactical Electric Power Sources. Related basic
research Ia conducted in Program Element 6.11.02.A, Defense Research Sciences, Project AH47, Electronic Devices Research,
and Project AI51, Combat Support. Exploratory Development is conducted in Program Element 6.27.33.A, Nobility Equipment
Technology.

U. (U) WORK PERPFItOID BY: In-house work is performed by the US Army Mobility Equipment Research and Development Command,
Port Belvoir. VA, and the US Army Electronics Research and Development Comand. Port Monmouth. NJ. Pive development con-
tracts are in effect with the following firms: Energy Research, Danbury, CT, Solar Turbine International, San Diego, CA,
Culton Industries, Hawthorne, CA; Westinghouse Electric Co, Lima, ON, and Helionetics, Irvine, CA.
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Program Element: 06.37.02.A Title: Electric Power Sources
DOD Mission Area, f215T - Land Warfare Support Budget Activity: 04 - Tactical Programs

I. (U) PROGRAM ACCOMPLISIHENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: First-generation moderately high-rate lithium dioxide batteries have been
configured for night vision devices requiring high energy. Advanced development was completed on the 2.5 kilowatt (kw)
DC-to-DC converter/regulator for digital equipment precision power subsystems. Advanced development continued on the 3 and
5kW methanol fuel cell components and on the improvement of the gas turbine power generation technology.

2. (U) FY 1982 Program: Advanced development of the lithium flat cell battery will continue. Initial designs of
second-generation lithium cells (with 502 increased energy density) will be configured in flat cell structures and evaluated
in the high-stress environments of artillery-delivered sensors and Jammers. Development effort on the 3.0 and 5.OkW meth-
anol fuel cells will continue. The improvements being developed for gas turbine power generation systems are scheduled to
be completed. Fabrication of the 3.0kW methanol fuel cell development test units will be completed and Development Test I
(DT I) will be initiated.

3. (U) PY 1983 Planned Program: The development of second-generation lithium battery designs will continue. Lithium
batteries will be acquired for laboratory testing and for testing with laser target designation equipment. The flat cell
designs will be incorporated into battery structures and tested in a simulated high-gravity force environment. Fabrication
of the 3.OkW methanol fuel cell (1FC) teat units for Operational Test I (OT 1) will be completed, and OT I will be Initiated
upon completion of DT I. Advanced development of the 5.0kW MFC will continue. The 15kW power conditioner will begin
advanced development. This unit is the first of a family of power conditioners to be developed for frequency and voltage
conversions that provide additional operational capabilities such as using foreign power sources for US Army needs.

4. (U) FY 1984 Planned Program: Advanced development of the lithium primary battery for high-gravity force (G) appli-
cations will continue. Laboratory testing of the second-generation lithium battery for laser target designators and night
vision equipment is scheduled to be completed, and user evaluation of these batteries will be initiated. The 3kW methanol
fuel cell is scheduled to complete advanced development. Advanced development will continue on the 5kW methanol fuel cell
end the precision power processors for battlefield command and control systems and on the power conditioner family. The
1OkW methanol fuel cell and the adiabatic reformer, to provide a multifuel capability for the methanol fuel cell family,
will begin advanced development.
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PY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY ). I
Program Element: 06.37.05.A Title: P alScurity

DOD Mission Area. 1I - Land Warfare Support Budget Activity: 14-Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project T 1981 FTY 1982 FY 1983 FY 1954 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 2269 3813 5452 6897 Continuing Continuing
DK82 Physical Security 2269 3813 5452 6897 Continuing Continuing

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program element is to conduct advanced
development of physical security equipment used to provide protection for critical areas, installations, the rear area of
deployed forces, and items in transit. The need is to use physical security equipment to enhance all DOD security to the
maximum extent possible and decrease manpower (guard) requirements to a minimum.

C. (U) BASIS FOR FY 1983 RDTE REQUEST:

1. (U) Funds are required to accomplish advanced development of components to provide additional capabilities for the
Facility Intrusion Detection System (FIDS) in full-scale development under Program Element 6.47.18.A, Physical Security.
Advanced development vil continue on the following FIDS components: sensors, processors, data and surveillance links, and
response devices. Advanced development will be initiated for an interior physical barrier.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Special In-Process Review - Electronic 3Q82* 2Q81
Alerting System
Lighting A Barrier
Systems
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Program Element: 16.37.05.A Title: PhXsLcal Securit
DOD Misson Area: #215 - Land Warfare Support Budget Activity: 14 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Validation In-Process IQ82** 4Q81
Review Advanced FIDS
Tagged Material Detector
and Covert Duress Sensor
(originally Group 11)
and Containers

Validation In-Process Review 3Q83 FY83
Advanced FIDS
Radio Frequency Notion Sensor

(originally Group III)

Delayed until tests at European sites are completed.

5 Validation In-Process Review to be reconvened 1Q82 to invite participation in decision by Navy and Air Force.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 2269 3813 5452 Continuing Not Applicable
Funds (as shown in T 1982
submission) 3072 3822 5556 Continuing Not Applicable
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Program Element: 06.37.05.A Title: Physical Security
DOD Mission Area: 9215 - Land Warfare Support Budget Activity: #4- Tactical Programs

In FY61 funds were reprogramed to 6.47.18.A to fund a cost growth on the interim FIDS contract. Increase in FY82 reflects
anticipated inflation and civilian pay index adjustments. Reduction in FY83 is due to reprograming to higher priority
aros.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable.
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Program Element: 06.37.05.A Title: P sl Scu rty
DOD Mission Area* 215 - Land Warfare Support Budget ivity: 4-Tactical Programs

F. (U) DErAILED BACKGROUND AND DESCRIPTION: Developments will be directed towards satisfying the Army, Air Force, and
Navy material need for an interior security system (Facility Intrusion Detection System (FIDS)) and their requirement for a
Physical Security Lighting and Barrier System, Rear Area Security Systems, Weapons Access Denial, Transit Security, and
Locks, Safes, and Containers. Development will include the following: (1) sensors, including penetration, motion, item
removal, duress, and contraband; (2) electronic and fiber optic data links, data link security supervisory components, and
centralized data processing components; (3) alarm display, monitoring, and readout components; (4) physiological and/or psy-
chological deterrent devices; (5) devices to protect cargo in depots or in transit by truck or ship; (6) devices to provide
physical security for the rear area of deployed forces; (7) standardized security equipment and locking hardware; (8) exte-
rior lighting and barrier systems; and (9) weapon access denial. Interfaces necessary to integrate exterior sensors
developed by the Air Force and potential shipboard security equipment components adopted by the Navy will also be developed
fn consonance with the direction from the Under Secretary of Defense (Research and Engineering) (memo of 26 July 1979) for
the Army to "develop the command, control, and :Isplay subsystem (CCDS) of the DOD standardized physical security equipment
system; ensure that the CCDS ha the capacity and design to manage all segments of the entire military/commercial security
equipment land based systems." In addition, there will be a continuing evaluation of commercial physical security equipment
as well as those items that might be developed by other government agencies.

G. (U) RELATED ACTIVITIES: The exploratory development for physical security equipment is conducted under PE 6.27.33.A,
project AH20, Mobility Equipment Technology, and Defense Nuclear Agency Task B99OAIRF/Technology Development. The improved
processing technique effort and the fiber optic data link, which entered advanced development in FY80, ar* outgrowths of
these projects. This program supports the engineering development Program Element 6.47.18.A, Physical Security, in which
the major item Is the Interim Facility Intrusion Detection System (FIDS). Related are the Army's Remotely Monitored
Battlefield Sensor System (REMBASS) tactical sensor program and the Air Force's Base and Installation Security System (%lSS)
exterior physical security program. Cljse coordination with REMBASS, BISS, and the Navy is being accomplished to assure
utilization of related technologies and developments and to prevent duplication of effort. Coordination is accomplished by
joint working groups and attendance at other Service and department meetings. The DOD Physical Security Equipment Action
Group monitors and coordinates the development and acquisition of physical security equipment by all services. The
Department of the Army's single point of contact is the Product Manager for Physical Security Equipment (PMPSE), who moni-
tors and coordinates the development, acquisition, Integrated 'ogistic support, and Installation of physical security sys-
tons.
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Program Element: 16.37.05.A Title: Physical Security
DOD Mission Area: I215 - Land Warfare Support Budget Activity: 14 - Tactical Programs

H. (U) WORK PERFORMED BY: The United States (US) Army Mobility Equipment Research and Development Command (MERADCOH),
Fort Belvoir, VA, is assigned responsibility for Physical Security Research, Development, Test and Evaluation (RDTE). Other
government agencies currently involved are the US Army Test and Evaluation Command, Aberdeen, MD. Major contractors are
E-Systems, Melpar Div., Arlington, VA; Southwest Research, San Antonio, TX; Tetra Tech, Incorporated, Pasadena, CA; and
ENSCO Incorporated, Springfield, VA.

I. (U) PROGRAM ACCOMPLISIO4ENS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments:

a. (U) Facility Intrusion Detection System: Advanced development in pursuance of the approved Materiel Need for
the Facility Intrusion Detection System (FIDS) was initiated during FY 1974 under Program Element (PE) 6.37.19.A, Special
Purpose Detectors. During FY79 an Acquisition Plan was prepared and a Validation In-Process Review approved entering into
full-scale development of Advanced FIDS Group I components. Advanced Development was initiated and contracts were awarded N
for Advanced FIDS Group II components. During FY80, advanced develop.nent (AD) continued for Advanced FIDS Group II compo-
nents and the Radio Frequency Data Link. AD was initiated for a stran sensor, the Raio Frequency motion sensor, improved N-0
signal-processing techniques, a response device and secure fiber optic links. During 'Yl81 AD continued for the components
refer nced in FY80, and coordination was initiated with the Air Force and Canadian government for a joint US/Canadian effort
to evaluate the short ported coaxial cable sensor for interior applications.

b. (U) Security Lighting and Barriers System: During FY77 a review of Commander in Chief, Europe (CINCEUR),
lighting requirements was conducted, concentrating on horizontal and vertical illumination requirements 30 feet from the
perimeter fence, quick start-up (5" second) lights and noninterruptible power sources. In FY78 the lighting and barriers
task was begun, and points of contact for lighting were established at the Defense Niclear Agency (DNA), National Bureau of
Standards (NBS), Department of Energy (DOE), Base and Installation Security System Project Office (BISSPO), and Sandia
Laboratories. In FY79 contracts wre awarded for fence components, luminaires, trailer-mounted light towers, lighting con-
trol system, a lighting and barrier composite system analysis program, models of new high-pressure sodium luminaires, per-
sonnel barriers, vehicle barriers, contrasting ground covers, and construction of a test site. In FYBO, a test site was
completed and various lighting systems were evaluated to determine their delay and deterrent characteristics. Contrasting
ground covers were installed and evaluated in terms of improving the sentry's target assessment. The Lighting and Barrier
programs were discontinued in FY81 due to no requirement document. Work is scheduled to resume in FY84, predicated upon the
expected receipt of a requirement document in 40FY83. -"'I
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Program Element: t6.37.O5.A Title: Physical Security
DOD Mission Area: 215- Land Warfare Support Budget Activity: 

4 
- Tactical Programs

c. (U) Electronic Alerting System: The Required Operational Capability was validated in Apr 78. Development was
authorized in Nov 78. In FY79 a contract was awarded to determine the best approach to meet the ROC. Concurrence with sub-
sequent selection was given by the Joint Wjrking Group in May 80. In Aug 80 the scope of the contract was expanded to
assist in configuration definition and coordination. A site communication survey questionnaire has been sent to the field
in order to obtain detailed information on actual site communication lines.

2. (U) FY 1982 Program:

a. (U) Facility Intrusion Detection System (FIDS): The advanced development contracts for the data acquisition
and analysis equipment, strain-sensitive switch, response device, digital signal processor, and the fiber optic links will
be modified or incrementally funded and development continued in FY82. Advanced development testing of the Radio FreQuency
motion sensor will be initiated and continued in FY83. The advanced development models of the response devices will be
delivered, installed in a magazine, and will undergo test and evaluation. An investigation of a strain-sensitive cable for
use as a combination sensor and secure data link will be initiated. A joint US-Canadian effort will be initiated to oval-
uate the Short Ported Coaxial Cable Sensor for interior applications. New contracts will be competitively negotiated for
the development of a pulsed sensor and improved signal processing.

b. (U) Electronic Alerting System: J-SIIDS equipment is being modified as required for use in the electronic
alerting system. European field tests are planned for the second quarter. A Special In-Process Review (SIPR) will be con-
ducted to present the results of testing, formalize the quantitative requirements, and obtain approval of the planned
approach. Since the majority of the equipment is made up of fielded joint service interior intrusion detection system
items, it iR anticipated that the program will transition directly into the production phase in FY83.

3. (U) FY 1983 Planned Program: Facility Intrusion Detection System: A Validation In-Process Review will be conduc-
ted for the RP motion sensor which will transition into engineering development. Advanced development of fiber optic secu-
rity links, response devices, digital signal processor, strain-sensititive switch, short ported coaxial cable sensor, pulse
sensor, improved signal processor, and the strain-sensitive cable as a combination sensor/data link will continue. Advanced
development of an interior physical barrier will be initiated. New threat information will be generated and evaluated to
identify system or equipment deficiencies. FIDS is a joint Services program covered by DOD Directive 3224.3, which assigns
to the Army the responsibility for interior detection systems, physical security lighting systems, and physical security
barrier systems.

(
UNCLASSIFIED

11-231

I,



UNCLASSIFIED

Program Element: 06.37.05.A Title: Physical Security
DOD Mission Area: 9215 - Land Warfare Support Budget Activity: 04 -Tactical Programs

4. (U) FY 1984 Planned Program:

a. (U) Facility Intrusion Detection System: A Validation In-Process Review will be conducted for the internal
fiber optic data link, strain-sensitive switch, digital signal processor, deterrent system, and the RF date link. These
items will transition into Engineering Development. Advanced Development will continue on the fiber optic d ta surveillance
links, combination sensor data link, improved signal processing, pulsed sensor, sbort ported coaxial sensor, and the inter-
ior physical barrier.

b. (U) Security locks and Containers: This is the first year that Security locks and Containers is funded.
Advanced Development of high-security locking systems for nuclear and chemical storage magazines will be initiated.

c. (U) Security Lighting and Barriers Systems: This is the first year that Security Lighting and Barriers Systems
has been funded since F!80. Advanced Development models of new lighting barrier components and ground covers will be pro-
cured for evaluation. The components that significantly improve security will be developed and included in the family of
luminaries, barrier components, and ground covers.

d. (U) Weapon Access Delay System: FY84 is the first year the Weapon Access Delay System is funded. Advanced
Development efforts on the Command and Control System (CCS) will be initiated. A contract will be awarded for Advanced
Development models of a CCS which will maximize the use of existing FIDS components and subsystems. A Letter of Agreement
will be drafted for staffing at the proper level.

a. (U) Rear Area Physical Security Systems: Y84 is the first year that the Rear Area Physical Security Systems
(RAPSS) is funded. Procurement documentation will be prepared for RAPSS components and subsystems making maximum use of
FIBS, BISS, and RIBMASS components and subsystems and adapting them for Rear Area applications. The contract(s) will be
awarded in PY84. A Latter of Agreement will be drafted for staffing at the proper level.

f. (U) Transit Security: !Y84 is the first year that Transit Security is funded. Sandia Laboratories has comple-
ted a limited task for the Department of Energy, which developed a nontactical transit security system. The Sandia concepts
will be reviewed for merit, and those items that are determined to be applicable will be included in a data base for this
effort.
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Program Element: #6.37.05.A Title: Physical Security

DOD Mission Area: 1215 - Land Warfare Support Budget Activity: 14 - Tactical Programs

5. (U) Program to Coupletlon: Thia is a continuing program. In FY84 and the outyeare, there vill be a continuing

effort to develop physIcal security hardware which ia capable of countering the ever-increasing sophistication of the threat

to military personnel and property. Coordinated efforts with the other Services vil be directed towards integrating compo-

nents/subsystems/systems developed under this Program Element into a completely integrated interior/exterior physical secu-

rity system for the Department of Defense.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE WUAtNARY

Program Element: 0 6.37.06.A Title: Identification Friend-or-Foe (IFF) Developments
DOD Mission Area: 344 - Tactical Command & Control Budget Activity: 94 - Tactical Prograt

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAI ELEMENT 2902 9469 5Z 11020 Continuing Not Applicable
D243 IFF Developments 402 3585 3160 3436 Continuing Not Applicable
D297 IFF NA1O 2500 5884 2986 7584 Continuing Not Applicable

A. (U) BRIEF DESCRIPTIO. OF ELEMENT AND MISSION NEED: The ability to detect and engage targeta has advanced faster thon
the ability to positively identify them, with the likely result that either weapons will not be used at their maximum range,
or high levels of fratricide will occur. This program Is directed toward the development of techniques and equipment to
Identify aircraft and ground combat vehicles with high reliability. Programs include (1) improvement of current Hark XII
air defense 1FF interrogators and transponders. (2) development of noncooperative IFF signal processors for major Army air
defense system (Hawk. Patriot) and combat surveillance systems (AN/APS-94. STARTLE), and (3) development of a new, coopera-
tive IFF system in coordination with NATO, for both air defense and battlefield applications, called the NATO Identification
System (NIS). The air defense portion of NIS is referred to as Hark XV, while the ground combat portion is termed
Battlefield IFF (B1FF). NS hardware will be fabricated by US firms, but the hardware will be compatible with NATO systems.
Dollars required for Advanced Development demonstration and validation of ark XV IFF NATO for FY83 are currently being
identified.

C. (U) 461S FOR FY 1983 RDTE REQUEST: Under IFF developments (D-243). complete contract for the design, fabrication, end
demonstration of adaptive null steering antenna concept for aircraft transponders, award a contract to develop a processor
for the non-cooperative identification of aircraft with PATRIOT and DIVADS, continue development of non-cooperative IFF
techniques to classify and identify ground combat vehicles. Under NATO IFF program (J-297). continue to support the
Trl-Service Hark XV Demonstration and Validation phase for air defense applications and complete system definition for bet-
tie-.ld applications.
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Program Element: # 6.37.06.A Title: Identification Friend-or-Foe (1FF) Developments

WD Mission Area: -344 - Tactical Comand & Control Budget Activity: 14 - Tactical Programa

Current Milestone Dates
Hajor 141estones Milestone Dates Shown In iF 1982 Submission
TesbIFPV(noncooperative IFF) for hawk FY81 FYS1
Award Contract, Patriot
NCIFF Design FY82
Confirm NIS Draft SIANAG FY81
Award Contract, Hark IV
Adv. Dev. FY82
Award Contract, IFF Adv. Dev. FY83 FY81

Contract for construction of advanced development models of BIFF has been deferred to FY-83 to allow time for the Army to
thoroughly analyze operational requirements for the system before proceeding with hardware.

D. (U) COHPAR1SON WITh FY 1982 RDTE IEq(UEST: ($ In thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 2902 9469 6146 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 4(,2 9496 4194 Continuing Not Applicable

lncrease In FYbl funds represents support for NATO 1FF thru reprograming. FY 83 change represents reallocation of funds from

lover priority program to support NATO 1FF effort.

L. (U) OIHER APPROPRIAI1ON FUNDS: Not Applicable.
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Program Element: P 6.37.06.A Title: Identification Friend-or-Foe (IFF) Developments
DOD isasion Area: r3-44- Tacticai Command 4 Control Budget Activity: ii"- Tactical Programs

F. .U) DETAILED DACKGROUND AhD DESCIPTIOH: Projections of future conflicts in Central Europe depict a Warsaw Pact
assault involving n,=erically superior iround and air forces. It is forecast that battle lines will not be clearly drawn
and that friendly and enemy ground combat vehicles and aircraft will be intermingled. The battle will be characterized by
equipment (weapons and electronics) that is technologically advanced, resulting in devastating firepower delivered at
extended ranges. In this scenario, existing methods of identification will be inadequate. The effectiveness of command and
control links (if not jmed) will be severely reduced by the intermingling of friendly and enemy forces, while the existing
i XI air defense 1FF system may suffer from electronic countermeasures. For ground targets, visual observation will not
provide capabilities consistent with the ranges of modern target acquisition and weapon systems. For these and other rea-
sons the Under Secretary of Defense Research and Engineering (USDRE) issued a memorandum on 19 January 1979 establishing a
Joint Service IFF Program. with the primary objective being the timely definition and introduction of the NATO
Identification System (HIS). Project D297, 1FF NATO, is directed toward participating in this program to conduct the neces-
sary design and hardware efforts to determine the most cost-effective design, and obtain agreement with our NATO allies.
Project D243, IFF Developments. is directed toward developing special signal processing techniques for noncooperative (pas-
sive) identification, to enable positive identification of hostiles and friends with malfunctioning transponeirs.
Additionally, the US has a significant investment in the current air defense identification system, the Mark 11. Project
D243 includes the development of improvements to equipment within the system, so that its useful life can be extended to the
time when the air defense portion of NIS is ready for Implementation.

G. (U) RELATED ACTIVITIES: The efforts of this program are planned and accomplished in close coordination with the work
under P.E. 6.37.25.F, Combat Identification Technology; PC 6.35.15.h, Advanced Identification Techniques; PC 6.32.67.N, NATO
Identification System; and PE 6.47.25.F. Combat Identification Systems. the Air Force is the lead service in this
Tri-Service effort. Programs are coordinated by the Air Force Systems Program Office (SP) under the Tri-Service Charter.
The Mission Elements heeds Statement (#04S) was approved in October 1980. A Trilateral Memorandun of Understanding to
exchange technical information on the design and development of the NATO Identification System (HIS) was signed in Nay 1980
with the United Kingdom and the Federal Republic of Germany.

H. (U) WOW PERPCIOIND hY: Army IFF activities are managed by the Combat Surveillance and Target Acquisition Laboratory at
Ft homouth, NJ. The HIR Lincoln Laboratory of Lexington, HA, is providing technical expertise to the program. The non-
cooperative IFF work for hawk is being performed by Scope Electronics of Reston, VA. Work on Mark XII improvements has been
performed by hateltine Corporation of Greenlawn, NY, and Teledyne Electronics of Newbury Park, CA. During FY81, concept
design contracts were awarded by the Air Force to three terms; gendix/Raytheon, ECd/TI, Nageltine/UH rris/Martin Harietta,
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Program Element: 9 6.37.06.A Title: Identification Friend-or-Poe (IF) Developments
DOD Mlission Area: 7Wr -- actical Command & Control Budget Activity: 04 - Tactical Programs

1. (U) PROGRA4 ACCOMPLISHMENTS AD FUTURE PROGRMS:

1. (U) FT 1981 and Prior Accomplislnents: Investigated the application of an adaptive antenna subsystem for use with
the MARK XII and MAR XV to provide an Improved antijaming (AJ) capability. Two Noncooperative Identification Friend or
Poe (NCIFF) processors have been fabricated and tested in the laboratory for noncooperative identification of aircraft. The
processora will be tested with the bANK system. A draft Standardisation Agreement (STANAG) for the NATO Identification
System was confirmed In the NATO Working Group. A competitive concept design phase was completed with three teams of con-
tractor*.

2. (U) FY 1982-1964 Progratm: A contract award is anticipated for the design/fabrication and demonstration of a novel
adaptive null steering antenna concept for aircraft transponders to increase sntijmming (A-J) performance. The
non-cooperative 1FF (MCIFF) processors for air defense will be improved and field tested with a A NK system. The feasibili-
ty of Incorporating the techniques into the PATRIOT and DIVADS will be investigated. The data base of aircraft will be
axpanded to Include helicoptr and data at the PATRIOT radar frequency. The development of signal processors for ground
vehicle clasaificsion and identification will commence. A Defense Systems Acquisition Review Council I (DSARC I) Is sched-
uled for June 1982 to decide whether a demonstration and validation contract can be awarded. Contract award by the Air
Force for two or more demonstration and validation contracts is anticipated which will he partially funded from this program
element. The system definition of hIS at NIT Lincoln Laboratory will continue. The initial phase of the TRADOC study to
determine potential operational utility of the battlefield portion of IS will be completed. The contract for the
design/fabrication and demonstration of the adaptive null steering antenna concept for aircraft transponders will be comple-
ted. The aircraft data base collected the previous year will be utilized to develop algorithms for the non-cooperative
identification of aircraft with PAIRIOT and DIVADS. Fabrication of IFF processor hardware will be initiated. The
development of signal processors for ground moving and stationary vehicle classification and identification will continue.
Demonstration processors will be fabricated. The contractual effort to fabricate and test NCIFF processors for PATRIOT and
DIVADS will be continued. Tests will be conducted with ground vehicle classification and identification processors with
selected radars. The fabrication of the MARK XV hardware will be completed and testing initiated. Army funds will provide
support to the Tri-Service program. A contract for the battlefield portion of NIS will be awarded if a requirement has been
established.

3. Program to Completion: This Is a continuing program. Future efforts will include completion of development and
test of Noncooperative Target Recognition (NCIl) processors--MARK IV, BIFF, and entry into Engineering Development.
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PY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: #D297 Title: Identification Friend or Foe NATO
Program -ement: #6.37.06.A Title: Identification Friend or Foe Developments

DOD Mission Area: 1344 - Tactical Command and Control Budget Activity: 04 - Tactical Programs

A. (U) DETAILED BACKGROUND AND DESCRIPTION: Projections of future conflicts in Central Europe depict a Warsaw Pact
assault involving numerically superior ground and air forces. It is forecast that battle lines will not be clearly drawn
and that friendly and enemy ground combat vehicles and aircraft will be intermingled. The battle will be characterized by
equipment (weapons and electronics) that ta technologically advanced, resulting in devastating firepower delivered at
extended ranges. In this scenario, existing methods of identification will be inadequate. The effectiveness of command and
control links (if not jammed) will be severely reduced by the Intermingling of friendly and enemy forces, while the existing
Mark XII air defense IFF system may suffer from electronic countermeasures. For ground targets, visual observation will not
provide capabilities commensurate with the ranges of modern target acquisition and weapon syatems. For these rataons, and
the lack of a NATO standardized IFF system, the Under Secretary of Defense for Research and Engineering issued a memo on 19
Jan 79 establishing a Joint Service IFF Program to develop the US Identification System (USIS), with the primary objective
being the timely definition and introduction of the NATO Identification System (HIS). Project 0297 Is directed toward per-
ticipating in this program to conduct the necessary design and hardware efforts to determine the most cost-effective design.
and obtain agreement with our NATO allies.

B. (U) RELATED ACTIVITIES: The efforts of this program are planned and accomplished in close coordination with the work
under PE 6.37.25.F, Combat Identification Technology; PE 6.35.15.N, Advanced Identification Techniques; PE 6.32.67.U, NATO
Identification System, and PE 6.47.25.F, Combat Identification Systems. The Air Force is the lead service in the
Tri-Service effort. Programs are coordinated by the Air Force Systems Program Office (SPO) under the Tri-Service Charter
dated 26 September 1980. The Mission Elements Need Statement (HENS) was signed in October 1960, A trilateral memorandum of
understanding to exchange technical information on the design and development of the NATO Identification System (NIS) was
signed in Hay 1980 with the United Kingdom and the Federal Republic of Germany.

C. (U) WORK PERFORMED By: Army NATO IFF activities are managed by the Combat Surveillance and Target Acquisition
Laboratory at Fort Monmouth, NJ. The Massachusetts Institute of Technology (MIT) Lincoln Laboratory of Lexington, NA, is
providing technical expertise to the program.
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Project: #D297 Title: Identification Friend or Foe NATO

program !!-snt: 16.37.06.A Title: Identification Friend or Foe Developments
DOD Mission Area: 0344 - Tactical Command and Control ludget Activity: 04 - Tactical Programs

D. (U) PROMAN ACCONPLISHMENTS AND FUTtIRE PROGRAMS:

1. (U) PY 1981 and Prior Accomplishments: A draft Standardiztion Agreement (STANAG) for the NATO Identification
System wes confirmed in the NATO Working Group. A competitive concept design phase was completed with three teams of con-
tractore.

2. (U) FY 1982-1984 Program: A Defense Systems Acquisition Review Council (DSAIC) I is scheduled for March 1982.
Contract amrd by the Air Force for two or more Demonstration and validation contract* i anticipated which will be par-
tially funded from this project. The system definition of NIS at NIT Lincoln Laboratory will continue. The initial phase
of the TRADOC study to determine potential operational utility of the battlefield portion of NIS viii be completed. The
fabrication of the Mark XV Development hardware will he completed and testing initiated. Army funds will provide support to
the Trn-Service program. Contract for the battlefield portion of NIS will be awarded if a requirement has been established.

3a (U) Program to Cmpletion: This is a continuing program. Future efforts will include completion of development

nd test of the ark V, 11FF and Non-Cooperative Transporter (NCTR) processors and entry into Engineering Development.

4. (U) Major Milestones: NATO IFF program for FY82 includes complete system specification for the air defense appli-
cations and award of a contract for advanced development; complete requirements study for battlefield, as well as system
definition.

Current Milestone Dates

Major Mileszones Milestone Dates Shown in FY 1982 Submission

Confirm NIS Draft Standardization Agreement (STANAG) FY81 FY81
Award Contract, Mark (XV) Adv. Dev. FTY82 FY82
Award Contract, Battlefield Identification FY84 FY83

Friend or Foe (SIFF) Adv. Dev.
Award Contract. Adaptive Antenna Concept FY82 FY82

Contract for construction of advanced development models of SIFF IL s been deferred to FY83 to allow time for the Army to
thoroughly analyze operational requirements for the system before proceeding with hardware.
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Project: #D297 Title: Identification Friend or Foe NATO

Program Elment: #6.37.06.A Title: Identitication Friend or Foe Developments
DOD Mission Area: 03-44 - Tactical Command and Control budget Activity: 04 - Tactical Programs

5. (U) Resources ($ in thousands):

Total
Fy 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion CostEtDT!

Funds (current requirements) 2500 5884 2986 7584 Continuing Not Applicable
Funds (s shown in FT 1982
submission) 0 5901 0 -- Continuing Not Applicable

Quantities (current requirements) Not Applicable
Quantities (as shown in FY 1982
submission) Not Applicable N

Increase in funding in FY 1981 and FY 1983 was due to Army reprograming from lower priority developments. Decrease in FY82
was a result of applying revised inflation and civilian pay pricing indices.

Other Appropriations: Not Applicable
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.07.A Title: Communications Development
DOD Mission AresT #4- Tactical Communications ludget TActvity: p -Tacticsl Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
project FY 1981 FY 1982 P 1983 PT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 2989 6318 8720 10260 Continuing Not Applicable

D246 Tactical Communications
Development 2283 3993 5813 6462 Continuing Not Applicable

D437 Tactical Rapid Communications 706 2325 2907 3998 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEEDS: This program exploits the most advanced technology of fiber optics,
millimeter and microwave transmission characteristiTcs, and microprocessor control of antenna systems, high-frequency radio
systems, and signal hiding systems. The program applies the technology to develop working feasibility models for advanced
communications systems. Present Army tactical communications systems suffer from a lack of mobility, vulnerability to elec-
tronic countermeasures, radio frequency signal congestion, and a lack of signal hiding capability. The objective of this
program is to apply the results of exploratory development to overcome existing deficiencies, thereby improving the ability
of the Army to perform its mission. Specific areas of exploitation include millimeter wave transmission, fiber optics cable
systems, antenna systems, and high-frequency communication systems.

C. (U) BASIS FOR 7Y 1983 REOUEST: Complete contracts to develop the miniature 26-channel multiplexer for fibre optics
(FO), the aaptive high-frequency receiver/tranemitter (IFRT), and solid state power amplifiet for ultra high-frequency
(13W). start contracts to develop F0 wavelength division multiplex System, the mobile intercept resistant radio (141SR), the
digital microwave radio (DMR), extended-range missile payout VO system, and a high-power broadband vehicular antenna.
Continue development of the quick-erect antenna mast (OEAI4). Continue work on interference reduction and start new con-
tracts for miniature very high-frequency (ViF) vehicular antenna and a high-frequency (HF) antenna for mobile short distance
and nap-of-the-earth (NOE) applications. Develop commercial/DCA group multiplexer interface to TRI-TAC. Develop
microprocessor multiplexer.
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Program Element: 06.37.07.A Title: Communications Development

DOD Mission Area: 45 - Tactical Communications Budget Activity: 54 - Tactical Programs

D. (U) COMPARISON WITH gY 1982 RDTE REOUEST: ($ in thousands)

Total

Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE

Funds (current requirements) 2989 6318 8720 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 3986 6336 8870 Continuing Not Applicable

Funding difference in FYSl Is due to late approval of determination and findings to proceed with the high-power VHF ampli-

fier. Differences in FY12 and FY83 are due to revision of inflation estimates.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable. N
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C Program Element- #6.37.07.A Title: Communications Dlevelopment
DOD Mission Area: a 345 - ractical Communications Budget Activity: #4 - Tactical Programs

2. (U) FY 1982 Planned Program: Award contract for 500 watt vhf power amplifier develop, and test. Complete the SLPA
and broadband VHV vehicular antenna contracts and conduct evaluation tests. Start internal work to use microprocessors for
multiplexer applications.

3. (U) FY 1983 Planned Program: Develop miniature 26-channel fibre optic multiplexer. Develop and test the
quick-erect antenna mast and transition to 6.4 development. Identify features required to improve the improved high fre-
quency radios. Continue work in interference reduction technlques for data and voice signals over single channel radios.
Develop transmission line and VHF multielement antennas, and perform operational tests.

4. (U) FY 1984 Planned Program: Start in-house work to define advanced multiplexing techniques. Start development of
a High frequency (HY) aq VHF radio system for communications in built-up areas. Award contract for meteor trail and adap-
tiva power/netting appliques for use with VHroF single channel radios. Completa contract for microprocessor models. Complete
TRI-TAC/DCA interference feasibility models, perform tests and recommend follow-on efforts.

5. (U) Program to Completion: This is a continuing program with many Individual elements tranaitioning from Advanced

Development to Egnineering Development as they mature.

6. (U) Major Milestones: Not applicable.
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Program Element: 06.37.07.A Title: Communications Developue )t

DOD Mission Area* 345 T Tactical Communications Budget Activity: 04 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program provides the bridge between exploratory development and engi-
neering development of high technology communications to satisfy the needs of the Army. Increased survivability of critical

command and control communications (C3) will be provided by development of a tactical high power very high frequency (VHF)
power amplifier, adaptive VHF technology, and Improved signal processing and detection. Hajor cost reductions will result
from development of a sm-ll unit transceiver (SUT) which maximizes the use of integrated circuitry and eliminates the use of

conventional techniques for signal processing. "Smart" communications which minimize operator intervention, circuit plan-
ning, and time required to restore communications by means of alternate routes or links will be provided by developments
which utilize the maximum practicable application of microprocessor technology to radio communications for the Army in the
field. Application of advanced microprocefsor and signal processing techniques will improve antenna efficiency, perform-
ance, and Jmresistance. Vulnerability of current and proposed radios to interference and electronic countermeasures
creates a need for sophisticated frequency management. An urgent need exists to overcome radio operational deficiencies
imposed by present antennas. This program will apply advances in antenna technology and interference reduction techniques
to ameliorate these problems. All of these applications have one goal: The masimization of Army communications
effectiveness in battle and in peacetime at the minimum cost and complexity.

G. RELATED ACTIVITIES: Program Element 6.11.Ol.A (Research) and Program Element 6.27.01A (Communications-Electronics)
apply research and technology inputs to this element which in turn will apply inputs to Program Element 2.80-10A
(Tri-Service Tactical Communications Program); Program Element 6.47.01A (Communications Engineering Development) and Program
Element 6.37.23.A (Command Control). Coordination is accomplished by Department of the Army reviews, through exchange of
technical reports and attendance at scientific meetings, conferences of both military and civilian activities. There is nG
unnecessary duplication of effort within Army and DOD.

H. (U) WORK PERFORMED BY: A total of thirteen (13) contracts whost total FY 198" cost is '5,675,000. In-house work per-

formed by U.S. Army Communications Electronics Command, Ft Monmouth, NJ.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Awarded contracts for the survivable low profile antenna (SLPA) and broad-

band VHF vehicu-ij-r antennas. Operational and development tests have been completel on the SLPA. A contract for the VHF
high power amplifier was awarded and completed. Contracts were awarded for the zero IF and cross coupled phase locked loop

(PLL) for interference reduction techniques. Provided engineering support and evaluation for a family quick erect antenna

masts. Completed fibre optic cable system for interconnection of AN/TYC-39 shelters. Started contracts to develop fibre

optic cable payout system, fibre optic distribution system, and millimeter-wave command post radios.
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: 0 D246 Title: Tactical Communiction. Systems Development
Program Eesent: I 6.37.07.A Title: Communication- evelopmsnt
DOD Mission Area: #345 - Tactical Communications Budget Activity: #4 - Tactical Program

A. (U) DETAIIED BACKGROUND AN) DESCRIPTION: This program provides the bridge between exploratory development ad engi-

neering development of high-technology communications to satisfy the needs of the Army. Increased survivability of critical

command and control communications will be provided by development of a tactical high-powsr very high frequency (VHF) power

amplifier, adaptive VHF technology, and improved signal processing and detection. Major cost reductions will result from

development of a small-unit transceiver (SuT) which maximizes the use of integrated circuitry and eliminates the use of con-

ventional techniques for signal processing. "Smart" communications which minimize operator intervention, circuit planning,

and time required to restore communicationa by means of alternate routes or links will be provided by developments which

utilize the maximum practicable application of microprocessor technology to radio communications for the Army In the f.eld.

Application of advanced microprocessor and signal processing techniques will improve antenna efficiency, performance, and

jam-resistance. All of these applications hEve one goal: the maximization of Army communications effectiveness in battle

and in peacetime at the minimum cost and complexity.

B. (U) REIATED ACTIVITIES: Program Element #6.11.01.A (Research) and Program Element 06.27.OIA

(Communications-Electronics) apply research and technolo:v inputs to this element which in turn will apply inputs to Program

Element 02.80.I0A (Tri-Service Tactical Communications Program); Program Element 06.47.0l.A (Communications Engineering

Development) and Program Element 06.37.23.A (Command Control). Coordination is accomplished by Department of the Army

reviews, through exchange of technical reports and attendance at scientific meetings and conferences of both military and

civilian activities. There is no unnecessary duplication of effort within the Army and DOD.

C. (U) WORK PERFORMED BY: A total of seven contracts whose total FY 1983 cost is $2,225,000. In-house work is performed

by the US Army Communications Electronics Command, Ft Monmouth, KY.

D. (U) PROGRAM ACCOMPLISHMENS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Awarded contracts for the Survivable Low Profile Antenna (SIPA) and

Broadband Very High Frequency (VHF) Vehicular Antennas. Operational and development tests have been completed on the SLPA.

A contract for the VHF High Power Aplifier was awarded and completed. Contracts were awarded for the Zero IF and Cross

Coupled Phase locked loop (PLL) for interference reduction techniques. Provided engineering support and evaluation for a

family of Quick-Erect Antenna asts (moved to Project OD246 in FY 1982).
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Protect: 0 D246 Title: Tactical Communications Systems Development
Program Element: 0 6.37.07.A Title: Communication-DeveloPment
DOD Mission Area* 3 -Tactical Communications Budget Activity: F4 - Tactical Program

2. (U) FY 1982 Program: Award contract for 500-watt VHF Power Amplifier, develop, and test. Complete the SLPA and
Broadband (VHF) vehicular antenna contracts and conduct evaluation tests. Start internal work to use microprocessor@ for
multiplexer applications. Define and analyze Defense Communications Agency (DCA) and TRI-TAC interoperabllity system
requirements and start contract to prepare preliminary design plan and generate input/output channel models.

3. (U) FY 1983 Planned Program: Continue the work on interference reduction techniques for data and voice signals
over single-channel radios. Evaluate performance of cross-coupled phase-locked loops (PLL) and award a contract for second
development phase of the small-unit transceiver signal detection scheme. Develop transmission line and Very High Frequency
(VHF) multielment antennas, and perform operational tests.

4. (U) FY 1984 Planned Program: Selected candidate for microprocessor Implementation in multiplexers and award con-
tract for advanced development model. Start in-house work to define advanced multiplexing techniques. Start development of
an HF and VHF radio system for communication in built-up areas. Award contract for meteor trail and adaptive power/netting
appliques for use with VHF single-channel radios (SINCGARS). Complete contract for microprocessor models. Complete
TRI-TAC/DCA Interference Feasibility models, perform tests, and recommend follow-on effort.

5. (U) Pro ram to ComFlation: This Is a continuing program with many individual elements transitioning to 6.38,
Advanced Development, an to 6.4, Engtneering Development, as they mature.

6. (U) Major Milestones: Not applicable.

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 Fy 1984 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost
IDTE

Funds (current requirements) 2283 3993 5813 6897 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 2133 4005 4959 Continuing Hot Applicable
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UNCLASSIFIED

Project: D246 Title: Tactical Communications Systems Development
Program Element: f 6.37.07.A Title: Communication-iDevelopren r

DOD Mission Area--3 5'ractical COmmunications Budget Activity: 16 -Tactical Program

Funding changes from the FY 1981 and FY 1982 submission are a result of inflation adjustment. FY 1983 increase will support
the shelter-to-shelter fiber optic program to replace the standard bulky 26-pair cable.
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AY 1983 ROTE CONGRESSIONAI DESCRIPTIVE SUMMARY

Program Ilement: *6.37.1l.A Title: Aircraft Survivahility Euipment (ASE)DO Mission Area -- r-Self Protection ule ci~y 4-Tcis'Progras

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Tots
Project FY 1981 FY 1982 Py 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL POR PROGRAM ELEMENT 3582 2162 356 25516 Continuing Not Applicahle

QUANTITIES Continuing Not Applicable

D653 Aircraft Survivability
Equipment 3582 12162 3563 25516 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program includes the advanced development efforts to provide
US and allied aircraft with self protection against enemy infrared radar, optical/electro-optical and laser air defense '.
threats. The program is the continuation of efforts to achieve the survivability and enhanced combat effectiveness required
to accomplish the Army attack, assault, and special electronic mission aircraft (SENA) mission requirements. The program is
structured to preclude service duplication as it reflects the Army's responsibility for the Implementation of a Tr-service
Memorandum of Agreement reached in 1977. The MOA gives the Army the responsibility for developing/procuring ASE associated
with helicopters and small "low-performance' fixed wing aircraft. This program responds to the Required Operational
Capability (ROC) for Aircraft Survivability Equipment (ASE). ASE is needed for both currently fielded and future Army air-
craft in order to survive to accomplish combat missions and reduce combat attrition to acceptable levels.

C. (U) BASIS FOU FtY 1983 RDTZ WEUEST: IrFY3 funds are required for advanced developments which address the current and
future threat to Amy aviation presented by the SA-4/AA, SA-7, SA-R, SA-9, SA-II, SA-12, SA-13, SA-1, SAN@, future variants
of the SU-23-4 and its follow-on and laser threats. The three moat serious threats are presented by air defense fire con-
trol systems employing (1) TV and optical systems which enhance low-altitude kill capability, (2) radars operating at mil-
limeter wave frequencies, and (3) radars employing monopulse and pulse doppler signal processing. The FY83 program com-
plates and/or transitions major hardware thrusts to develop millimeter wave and monopulse cnuntermessures improvements for
technical insertion into current ASE radar warnint (AN/APR-39) and Jamming (AN/ALQ-136) systems.

UNCLASSIFIED
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Progrst Element: 06.37.l.A Title: Aircraft Survivability Equipment (ASE)
DOD Hission Area, 

7
VI - Self Protection Sudget Activity: 04 - Tactical Prorams

D. (U) COMPARtISON WITH FY 1982 iDT! REQUEST: ($ in thousands)

Total
Additional 8atiuated

FY 1981 TY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 3582 12162 3563 Continuing Not Applicable
Funds (as show in FTY 1982
submission) 7134 12197 20103 Continuing Hot Applicable

FYSI-83 decrease due to reprosraming to higher priority Army requirments and application of Inflationary index.

E. (U) OTHER A PROPIIATION FUNDS: ($ in thousands): Not Applicable.
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Program Element: 06.37.11.A Title: Aircraft Survivability Equipment (ASE)
DOD Mission Area: 371 - Self Protection Budget Activity: 04 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Starting in PY83, the two Advanced Development (AD) projects, (D§52
Scout/Attack Helicopter Survivability Equipment, and D653, SEIMA Survivability Equipment) managed by the Army Project Manager
for ASE (PH-ASE) are combined. This was done because of the close similarity between the technical aspects of these two
projects. Therefore, only one Project, D653, (Retitled; Aircraft Survivability Eouipment) will be identified to PE
6.37.ll.A. The objective of this project is the development and concept feasibility demonstration of countermeasure systems
required for the protection of special elpctronic mission aircraft (SENA) and tscticsl combat/utility helicopters in a hos-
tile air defense environment composed of radar, Infrared, and optically/eletroptically directed weapon systems. The
app" oach includes the determination of ASE system requirements and specifications for development using TRADOC battlefield
scenarios, approved threats and DARCOM candidate equipments. The equipments selected for development are those with the
greatest potential to significantly enhance the staying power and combat effectiveness of the aircraft in s cost and penalty
effective manner. ASE techniques include signature reduction, threst warning and Jamming, and decoy equipments as well as
the ballistic hardening of aircraft components. Also covered are the development of measuring and evaluation techniques and
equipments and necessary program management support to the ASE program. Foreign state-of-the-art survivability equipment
and threst Intelligence is considered and applied throughout the project. In 1972, the SA-7 was used against Army helicop- .
ters in Vietnam, and in response. Army helicopters were quickly equipped with IR suppressors and lov-reflectance paint. The
success of these signature reduction items provided credible evidence of the tactical ability of helicopters to operate
against sophisticated surface-to-air-issiles. This success, coupled with demonstrations of the ability to jam sdvanced IR
threat missiles, and the development of a successful, low cost radar warning receiver formed the nucleus of the ASE program.
In 1973 a joint US Army Training and Doctrine Command/US Army Materiel Development and Readiness Command (TRADOC/DARCON)
Working Group was formed to determine requirements for ASE and address current and future threats to Army aviation. An
extensive analysis of the survivability of Army aircraft in their major combat scenarios with and without AE' was performed.
The analysis provided survivability benefits as a function of cost, penalty, and development risk which led i the
development of specific system requirements for ASE to address the IR, radar, and optical threats. As a result of this ana-
lysis performed by the Joint Working Group, the tasks within this program were defined and the ROC for ASE was prepared.
Periodic updates maintain a viable program to address the changing and increasingly sophisticated air defense threat.

C. (U) RELATED ACTIVITIES: This program is conducted in conjunction with FE 6.47.11.A, Aircraft Electronic Warfare (EW)
Self-Protection System, also managed by the Project Manager for Aircraft Survivability Equipment (PH-ASE), and PE 6.32.1S.A,
Joint Survivability Investigations, of which PM-ASE is the Senior Army Representative. In 1977, the Services signed a
Memorandum of Agreement outlining the responsibilities for tr-Service development and production of the aircraft EW
self-protection (AEWSP) systems for helicopters and selected fixed-wing aircraft. The Army is responsible for radar and
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Program Element: #6.37.11.A Title: Aircraft SurvEvaility Equipment (ASE)
DOD Mission Area: 371 - Self Protection Budget Activity: UA - Tactical Programs

laser warning receivers for moat helicopters and selected fixed-wing aircraft, radar issers for attack and other selected
helicopters/fixed-wing aircraft, infrared (It) jammers for small helicopters and designated low/slow fixed-wing aircraft,
and pulse doppler miss'!- warning detectors for helicopters and selected fixed-wing aircraft. The Navy i responsible for
I jammers for large helicopters, continuous wave (CW) radar jammers for selected Navy aircraft and Army special electronic
mission aircraft (SENA), and ultraviolet (UV) missile warning detectors for selected helicopters and fixed-wing aircraft.
The Air Force is responsible for II missile warning detectors for fixed-wing aircraft and selected helicopters.
International coordination is achieved through North Atlantic Treaty Organization (NATO) NATO Army Arm ements Group (NAAG),
and Quadripartite Working Groups.

H. (U) WORK PERFORMED BY: US Army Aviation Research and Development Cmmand (AVRADCW4), St. Louis, No; US Army
Electronics Research and Development Command (ERADCO), Electronic Warfare Laboratory (KlL), Ft Monmouth, NJ; US Army
Armament Reseasch and Development Command (ARRAIDC(4), Dover, NJ. Contractors: Sanders Associates, Inc., Nashua, MR; ITT
Corporation, Nutley, I; TRACOI, Inc., Austin, TX; Hughes Helicopter, Culver City, CA; Calspan Corporation, Du,'alo, NY;
Perkin Elmer, Moroalk, CT; Applied Technology, Inc., Mountain View, CA; Taker Systems, Chatsworth, CA; Martin Marietta,
Orlando. FL; Hughes Aircraft, Culver City, CA; Honeywell Inc., Lexington, MN; Bell Helicopter, Burst, TX.

I. (U) PROGRAM ACCoMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplilshments: In 1976, improved versions of the infrared (i) suppressors, used to defeat
the SA-7 missile in the Republic of Vietnam, were fielded to frontline US tactical aircraft in Germany, Korea, and the
United States. Advanced Development (AD) was completed, and engineering development (ED) wa initiated for It suppressors
for prowth threats on the following aircraft: O1-58 (FY 1975), OV-1 MOHAWK (TY 1975), All-i COBRA (FY 1977), and 3U-21
GUARDRAIL (FY 19771. Infrared jammers applicable to attack, observation, and utility helicopters, including AN-64 APACHE
and U-60 DLACIOlAWt, completed AD in FY 1976. A pulse doppler missile detector, AN/ALQ-136 for the AR-I COBRA completed
advanced developpent (AD) In FT 1977. An advanced radar warning receiver, At-39(V)2 for special electronic mission air-
craft (SDA), completed AD in FY 1976 as did a dual-purpose chaff and flare dispenser and tactical aircraft radar jammer.
An optically designed flat plate canopy, which reduced sun plint, entered engineering development (9D) in 1975 for the AH-I
and OH-58 aircraft. An improved light shade of infrared (IR) paint modeled after an Air Force development began ED in 1977
for SENA. AD of the optical warning location/detection (OWL/D) system started in 1976 and continued thru FY 9. AD was com-
pleted in FTY 1978 for a laser warning receiver for attack and scout aircraft and a continuous wave radar jammer for SE"
aircraft. Developments of countermeasures against millimeter wave radars were initiated with the development of a
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Program Element: #6.37,11.A Title: Aircraft Survivability Equipment (ASE)
DOD Mission Area 371 - Self Protect-ion Buidget Activity; F4 - Tactics] Programs

millimeter wave capability for the APR-39 radar warning receiver (RI4R). A fesisibility study of USH/USAF advanced
self-protection radar jammer (ASP.J) was Initiated to assess uuitability/adaptability for Army use. Self-Protection Radar
Jammer (ASPJ) was Initiated to assess suitabiltty/adaptability for Army tone. Army participation In a Tri-Service
development and test program was initiated to define technology and hardware modifications to upgrade Aircraft Survivability
Equipment with monopulae capabilities. Development and flight testing of the tri-service AN/AAR-XX ultraviolet missile
detector were completed during 7180. Infrared signature measurements of the suppressed AN-IS and lUl-60A wee completed
during FY80. Advanced development of AH-iS fire-retardant system for in-flight fuel fires was completed during FY81.
Development efforts were Initiated for millimeter wave frequency extension of the AN/ALQ-136 radar jammer in 1980, and con-
tinumed In 1981. 7181 accomplishments included continued development of millimeter submodule and preparation for contract
award for design of 12PM modification for AT (Advanced Threat) ALQ-136 radar jammer; contract awarO for design of Al
(Air-Intercept) modifications for AT ALP-136 radar lamsmer for SENA aircraft; MYl (Millimeter) chaff aessuremento/tests and
contract award for design of *-130 smart dispenser for multiple decoys; development of endurance testing techniques for
application to EACKAWK hover IR suppressor subsystem project; continued development of SAINI generic fuel tank nitrogten
inerting module; completion of test data reduction and preparation for validation in-process review for the A14-156 missile
detector application to SIA; design and test of multfband receiver for application to AT APR-39 for SENA aircraft; design
and test of brastaboard nonpulse BP (Radio Frequency) expendable radar jammer; continued design and teat of millimeter wave
modifications to APR-39(Y)l for application to AT APR-39 RWR (Radar Waerning Receiver) for tactical aircraft; conduct of sys-
tons engineering analysis in support of ASE Permanent Steering Group (PSG) for definition of future ASE system requirements.

2. (11) TY 192 Prgoa 7Y 1982 program continues system requirements development for high pulse rate pulse doppler
receiver end lter eriometer modification for application to AT APR-39 RWR to counter known threat. The design and
development of a monopulse submodule will continue for the AT AIA-136 radar ' Inomen with spplication to both SEKA and tacti-
cal helicopters. Development of digittal IF memory and millimeter Jammer modules for tactical helicopters will be continued
and DT/OT I tests conducted. Design and development of SAVIM modules will be completed and applied to All-IS and AHi-64 air-
craft.

3. (U) Pro98 P ra Program plan continues development and design efforts for the AT APR-39 tieR for SEN4A
sircrraft. Df/OI il~l t~i p~iii4 data analysis performed and specifications prepared tn enter engineering development
for the AT ALQ-136 radar jammer for tactical aircraft. A significantly larger FY83 effort had been planned but funds ware
decremanted for higher priority Army projects.
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Program Element: 06.37.11.A Title: Aircraft Survivability Equipment (ASE)
DOD Mission Area:- 371 - Self Protection Budpet Activity: 04 - Tactical Programs

A. (U) 1Y 1984 Planned Pro~ram: DT/OT I of AT APR-39 for SEDA will be completed and validation Ift conducted.
Integration of cockpit control and display systems will be initiated, designed and developed for selected fixed and rotary
wing Army aircraft to reduce required panel space and improve human factor design. Initiate design and develop integrated
test sets to eliminate multiple test sets. Conduct ASE operational test and evaluation of SEMA aircraft in conjunction with
TRADOC to verify ASE system and tactical effectiveness consisting of simulations, one on one field experiments and force on
force tests. Initiate development of the anti-tank guided missile (ATCH) Jammer and the AT AVR-2 to add direction finding
and CO2 laser response to AN/AVR-2 LUn (Laser Warning Receiver). Develop RF countermeasures to reduce radar cross section
of aircraft skins and rotating components for application to fixed and rotary wing aircraft. Initiate development of
advanced 8-14 micron IR Expendables for defeat of forward looking infrared (FLIR) systems and AT infrared search/track sets.
Modifications to GRETA (Ground Radar Emetter for Training Aviators) radar to incorporate a Millimeter Wave (NNW) training
capability and Improve low altitude clutter capability via moving target indicator (lTI) and/or pulse doppler techniques
will be initiated. In addition, initiate development of CIA radar and FLIR sensor and add as modifications to GRETA for tac-
tical training. Initiate and complete development of an optical cross section addition to the GRETA for testing and
training with the AN/ALQ-169 optical warning receiver. Initiate development of classroom trainer for ASE to include warning
receivers and jammers. Competitive contract will be awarded for the design and development of the AN/ALQ-169 (OWL/D) for
the AH-IS and AH-64.

5. (U) Poarm to Copletion: This in a continuing program. The aircraft survivability equipment advanced
development proim respons to stated user requirements and threat documentation. The requirements and threats are
revlwed on a continuing basis by the Aircraft Survivability Equipment (ASE) Permanent Steering Group (PSG) with broad
repres -- tation from the US Army Training and Doctrine Command (TRADOC) and US Army Materiel Development and Readiness
Commar* IDARCO). Interservice review is accomplished in accordance with the triservice Memorandum of Agreement by the
Joint Vichnical Coordinating Group on Aircraft Survivability (JTCG/AS).
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 16.37.13.A Title: Army Data Distribution System (Formerly JTIDS)
DOD Mission Area. 133- Theater Communications Budget Activity: 04 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FT 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 15792 18664 32886 19657 Continuing Not Applicable

D370 PLRS/JTIDS Hybrid
(PJH) 15792 18664 32886 19657 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELIENT AND MISSION NEED: Emerging automated battlefield systems require realtime.
jam-resistant data communications. Current systems used for this program are limited by restricted data handling capacity,
EW vulnerabilIty, voice/data contention problems, a lack of adequate automatic relay capabilities, and poor mobility. The
PLRS/JTIDS Hybrid (PJHt) will modify, combine, and integrate components of two systems presently under development, the
Position Location Reporting System (PLRS),'and the Joint Tactical Information Distribtion System (JTIDS). By taking advan-
tage of the advanced state of development of these two projects, it will be possible to produce an Integrated and synergis-
tic system to satisfy the Army's stated data distribution requirements and overcome existing deficiencies earlier than would
otherwise be possible. Without this program the Army's automated systems will have limited effectiveness in an electronic
combat environment on the mobile battlefield of the future. The PJI4 system will support data communications
requirements in the five functional areas of maneuver control, fire support, air defense, intelligence/electronic warfare,
and combat service support. Development work is being carried out in a flexible five-phase program.

C. (U) BASIS FOR FY 1983 ROTE REOUEST: Funds requested in FY83 are required to complete contract Phase 3 and start con-
tract Phase 4 (objectives shown following), obtain and supply government-furnished equipment for contractor's use in the
testbed and continue goverment in-house support. hs3Objetives: Validate PJH User Unit Design. enhance User Unit
CGISEC, demonstrate tactical scenarios with contractor teatbe a assess Net Control Unit operations (net management).
Phase 4 Objectives: Continue/complete tactical scenario work as necessary and prepare for prototype system field excercises
at selected Army sites.
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Program Element: 06.37.L3.A Title: Army Data Distribution System (Formerly JTIDS)

DOD Mission Area: 0343 Theater Communications Budget Activity: *4 - Tactical Programs

Current Milestone Dates
Major iletones tar Milestone Dates Shown in FY 1982 Submission
Defint7ion/Evaluain (Phase I) Jul 1979 None Shown
PLRS/JTIDS Interface/Interopera-
bility (Phase 2) Jun 1980
Interface with Other Systems
(Phase 3) Mar 1982

Initial Prototype Evaluation
(Phase 4) 10FY83

Full Prototype Evaluation
(Phase 5) iOFY84
ASARC III 40FY86
First Unit Equipped 40FY86

Completion date for the PJH program has not changed appreciably since initiation. Phase dates have been adjusted over time,
however, to retlect technical evolution of the program. Further adjustment, for consolidation of the later phases, is pos-
sible following evaluation of the contractor's proposals beyond phase 2.
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Program Element: #6.37.13.A Title: Army Data Distribution System (Formerly JTIDS)
DOD Mission Area: 33 - Theater Communications Budget Activity: #4 - Tactical Programs

D. (U) COMPARISON WITH FY 1982 RDTE REOUEST: ($ in thousands)

Total

Additional Estimated
FY 1981 FT 1982 FY 1983 To Completion Cost

RDTE

Funds (current requirements) 15972 18664 32886 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 17364 18722 41333 36153 113572

Changes in FY81-83 result from service reprograsing to higher priority requirements. Change to a continuing program
reflects anticipated funding requirements beyond POM years, FY83-87.

E. (U) OTHER APPROPRIATION FUNDS: Not applicable.

UNCLASSIFIEO
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UNCLASSIFIED

Program Element: #6.37.13.A Title: Army Data Distribution System (Formerly JTIDS)

DOD Naaion Area: 1343 - Theater Communications Budget Activity: .I - Tactical Programs

F. (U) DETAILED BACK(OUND AND DESCRIPTION: The Army Data Distribution System, or Pitt, is an integration of two
full-scale development programs, the Position Location Reporting System (PLRS) and the Joint Tactical Information
Distribution System (JTIDS). The program was initiated by the Army in recognition of the potential of merging PLRS and
JTIDS to meet critical operational needs for improvement of data distribution (and position location/reporting) in support
of automated Army systems on the battlefield. PJH will satisfy this requirement for realtIme date distribution, navigation.
and identification. The heart of the system is the Net Control Unit (NCU) which performs net management and control func-

tions. There will be five NCUs in a typical deployed division. Enhanced PLRS user units (EPUU) will be furnished users

that have limited data requirements in forward areas of the division, while JTIDS class 2 terminals will be used to pass
higher volume data requirements associated with equipment such as TACFIRE and the A/TSO-73. Without this data communica-
tions system, highly sophisticated weaons system will not operate to their full potential, and the Air Defense community,
in particular, will not have a responsive means of providing early warning, cueing, aircraft identification, and weapons
command/control information among their component systems.

G. (U) RELATED ACTIVITIES: PE 6.37.13.A, Communications Development, Project D137, Joint Tactical Information
Distribution System (JTIDS), accomplished the Phase I concept definition and evaluation for the PJH program in FYSO/I8. The
current Project, D370, under this pE was established in FY8I. The Position Location Reporting System (PULS), PE 6.47.27.A.
Project DC98, and Army Support of JTIDS, PE 6.47.02.A, Project D451, are related programs.

Hi. (U) WORK PERFORMED BY: Management by PM PLRS/TIDS, Ft. Monmouth, NJ. In-house developin6 agencies are the US Army
Communicetions and Electronics Command (USACECOM) Ft. orsouth, NJ, and elements of the US Army Electronics Research and
Development Command (USAERADCON) at Ft. Nonaouth, NJ. Contractual efforts are provided by MITRE Corporation, Bedford, MA;
Hughes Aircraft Company (Ground Systems Group). Fullerton, CA; and the Singer o. (Kearfott Division), Little Falls, NJ.

I. (U) PROGRAN ACCOMPLISHMENTS AND FUTURE PRO(RAMS: Efforts began in FY 1980 under PE 6.37.13.A, Project D137 - JTIDS. A
Letter of Agreement (LOA) between the combat and materiel developers was approved by the Department of the Army on 9 July
1979. On 8 August 1979, the Office of the Secretary of Defense authorized the Army to proceed with the PJH development.
The program is being carried out in a series of evolutionary developments and test phases. Integral to each phase is a test
period to verify program development activities to date. The establishment of a PJH testbed was initiated in FY 1981 for
purposes of integrating engineering development models of PLRS and JTIDS equipment. Continuation of testbed activities in
Y 1982 will carry over to FY 1983, when interface test'ng with potential host systems will take place. FY 1984-86

UNCLASSIFIED
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Program Element: #6.37.13.A Title: Army Data Distr-ution System (Formerly JTIDS) '
DOD Mission Area: #343 - Theater Communications Budget Activity: #4 - Tactical Programs

activities viii lead to final system test and evaluation when a full prototype system will be exercised with a
representative combat division.

I. (U) FY 1981 and Prior Accoplishments: During FY 80 the Hughes Aircraft Company, (I(AC) completed the Definition
and Evaluation of the ADDC Systet (Phase I). HAC also developed the design concept and analyzed division-level data need
lines to determine if the concept would satisfy the Army's distribution requirements. Results of the HAC effort supported
establishment of the development testbed, Phase 2 of the program, which was initiated in July 1980. Phase 2 will verify the
interoperability of PLAS and JTIDS by exchanging data between the two systems. To do this, the initial teethed will include
fourteen PLRS User Units, a PLXS Master Unit, five JTIDS Class 2 terminels and appropriate interfaces to allow a suitable
representation of the PjH system to be achieved. To illustrate battlefield operations, scenarios approved by various Army
users will be exercised initially near the completion of Phase 2 in early 1982.

2. (U) FY 1982 Program: In FY 82, Phase 3 will establish an interface capability with selected battlefield systems,
complete the development of the enhanc-d Position Location Reporting (PLRS) User Unit, and provide an initial net management
software capability for the Net Control Unit. Realistic scenarios will continue to be exercised using elements of the pro-
posed system.

3. (U) FY 1983 Planned Program: Continue Phase 3. Begin establishment of a prototype system for Government testing
during Phases 4 and 5.

4. (U) FT 1984 Planned Program: Demonstrate the ability to support selected air defense and field artillery systems,
and their associated command and control requirements, during Phase 4.

5. (U) Program to Completion: A full PJH (ADDS) system will be used for extensive operational testing during FT
1985/86 (Phase 5). This is a continuing program.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 16.37.18.A Title: Electronic Warfare Vulnerability/Susceptibilitr
DOD Mission Area: 9374 - EW/C

3
CN Multi-Mission ludget Activity: 94 - Tactical Programs

Technology & Support

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 Py 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT T72 177 Continuing Not Applicable

D234 Surface/Surface Weapon 0 6107 Continuing Not Applicable
Electronic Warfare

D267 Air Defense/Missiles 15436 7452 Continuing Not Applicable
Vulnerability/Susceptibility

D626 ;3 Systems 1993 4217 Continuing Not Applicable
Vulnersbility/Susceptibllity

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NFED: Since an enemy's use of electronic warfare (EW) could greatly
reduce the effectiveness of US Army electroniclelecC-to-optical dependent systems, the objectives of this program are to:
determine the susceptibility to El of US Army missile and communications electronic systems and provide to US Army
developers recommendations on electronic counter-countermessures (ECCN) circuits and devices for missile,
communications-electronic (CE), and night vision/electro-optlcal (NV/EO) systems that will reduce the vulnerability of US
systems to enemy EW operations.
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Program Element: 06.37.18.A Title: Electronic Varfar. Vulnersbility/Susceptibility
DOD Mission Ares 1375-El/C

3
CM Multi-Mission Budget Activity: W- Tactical Programs

Technology & Support

C. (U) BASIS FOR FY 1983 RTE REQUEST: Funds are required to continue testing US systems against EW. Advanced threat
simulating test instrumentation will be obtained to permit continued testing of the Pershing I, ECCM modified Copperhead.
Hellfire, Infantry Man-Portable Antitank Assault Weapon System (IMMAWS), TOW I, Assault Breaker, and the Terminally Guided
Warhead (TGW) for the Multiple Launch Rocket System (MLRS) surface-to-surface weapon systems and enhanced Patriot,
Stinger-POST, Improved Chaparral, Improved Hawk, and DIVADS air defense systems. ECM measurement systems will be upgraded
to permit accurate collection of data. EW field tests will be conducted on weapons systems to validate ECCM effectiveness
prior to the production and fielding of product improvements. Development and fabrication of EW testbed instrumentation of
field evaluation of selected communications electronics (C-E) systems will continue. Programs to assess the E vul-
nerability of C-E and night vision/electro-optical (MV/EI) systems will continue.

D. COMPARISON WITH PY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FTY 1981 FY 1982 /Y 1983 To Completion Cost

RDTE
Total Funds (current 17629 Continuing Not Applicable
requirements)

Total Funds (as shown in 21293 Continuin. Not Applicable
FY 1982 submission)

Decrease in FY 1981 is due to reprograming to meet high-priority Army requirements. Decrease in PY 1982 and FY 1983 is due
to budgetary constraints not anticipated in the FY 1982 submission and the transfer of project D190 to Program Element
6.37.61.A (E Vulnerability/Susceptibiliry Support) in FY 19R3.

E. (U) OTHER APPROPRIATION FUNDS: Hot Applicable.
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Program Element: #6.37.18.A Title: Electronic Warfare Vulnerability/Susceptibility
DOD Mission Area: #374 - EW/C3CM Multi-Misslon Budget Activity: 04 - Tactics] Programs

Technology & Support

F. (U) DETAILED bRt-iUOUND AND DESCRIPTION: All electronic/electro-optical dependent systems are to some degree suscepti-
ble to electronic warfare (EW). All such Army systems must be analyzed so that their susceptibilities are determined and
counter-countermeasures (CCM) are developed to increase their effectiveness in a hostile W environment. This program pro-
vides for EW susceptibility Investigations of the air defense/uissile systems, night vision systems, electro-optical (10)
systems, and other electronic dependent systems. Recommendations designed to eliminate or reduce the susceptibility of Army
systems, including proposed hardware, software, and operating procedure changes, are provided to system developers.

G. (U) RELATED ACTIVITIES: The work performed under this Program Element Is being performed by US Army Electronics
Research and Development Command (ERADCOM) laboratories, particularly: ElectronLc Warfare Laboratory (including ONEW), Fort
Monmouth, NJ; Signals Warfare Laboratory, Vint Hill Farms, VA; and Night Vision & Electro-Optical Laboratory, Ft Belvoir,
VA. Results of the susceptibility investigations, as well as appropriate electronic counter-countermeasures (ECCM) recom-
mendations, are provided to the other Army development commands; e.g., Missile Command (MICON) and Communications
Electronics Command (CECON). Other related research and studies are performed by the Air Force in Program Elements (PEa)
6.37.50.F (Countermeasures Advanced Development); 6.37.18.F (Electronic Warfare Technology); 6.37.43.F (Electro-Optic
Warfare). Navy work i done in PE's 6.37.96.N (Airborne Electromagnetic and Optical Systems); 6.37.97.N (Surface
Electromagnetic and Optical Systems); and 2.45.73.1 (Navy Cover end Deception Programs). Coordination is accomplished by
exchange of technical reports, attendance at scientific meetings and conferences, joint development projects, and reviews
conducted by the Office of the Secretary of Defense (Under Secretary of Defense for Research and Engineering). This coordi-
nation prevents no unnecessary duplication of effort within the Defense establishment.

H. (U) WORK PERFORMED BY: In-house research, development, and missile system susceptibility analyses are conducted by the
Office of Missile Electronic Warfare (OMEW), US Army Electronics Research and Development Command (ERADCON), White Sands
Missile Range (WSMR), MM. In-house research, development, and communications-electronics vulnerabilltylelectronlc CH ana-
lyses are conducted by the Electronic Warfare Laboratory, ERADCOM, Ft Monmouth, NJ. Major contractor support is provided by
Physical Science Laboratory, New Mexico State University, Las Cruces, NH; Sanders Associates, Nashua, NH; Stanford Research
Institute, Menlo Park, CA; American Electronics Laboratory, Lanadale, PA; and Hughes Aircraft Co, Culver City. CA.
Contractors will perform on approximately 13 contracts with a total dollar value of about $4,700,000 for the program ele-
ment.
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Program Element: 06.37.18.A Title: Electronic Warfare Vulnerability/Susceptibility
DOD Mission Area: " #374 - EW/C

3
CM Multi-Mission udget Activity: F4 - Tactical Programs

Technology & Support

I. (U) PROGRAM ACCOMPLISIENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior AccOmplishments: Electronics countermeasures (ECH) vulnerabllity studies were conducted on
Safeguard, Pershing II, Lance, Mike-Hercules, Shillelagh, Dragon. TOW, Hellflre, Copperhead, Improved Hawk, Redeye, Stinger,

Chaparral, US Roland, Patriot, DIVADS, and other Army missile systems and missile radar futes. Investigations were conduc-

ted also on Single Channel Ground and Airborne Radio System (SINCGARS), Position Location Reporting System (PLRS),

PLS/Joint Tactical Information Distribution System (JeDS) Hybrid (PJH), Firefinder radars AN/TPQ-36 and AN/TPQ-31, Standoff
Target Acquisition System (SOTAS), Side Looking Airborne Radar (SLARS) AN/APS-94, and selected data links and night

visJon/electro-optical (NV/EO) devices. Advanced instrumentation was developed for the EW investigations
of the missile systems. lE simulations were conducted on the Copperhead, Hellfire, US Roland, Redeye, Patriot, Stinger, and

other missile systems, as well as the AN/ALQ-123 and AN/ALQ-145 flare countermeasures systems. Developments were initiated

to provide measurements based on

near-term and far-term electronic warfare (EW) threat projections against commufilcations snd data distribution systems,

radars, and NV/IE systems. Past frequency hopping (?FII) and steerable null antenna processing (SNAP) techniques, ortginally

developed and demonstrated under this program, are now incorporated into the SINCGARS program.

2. FY 1982 Program: EC4 investigations of the Pershing 11 (P11) engineering development (ED) design will con-

tinue, including extensive captive ECH flight tests; a vulnerability assessment is planned to be ready before the Army

Systems Acquisition Review Council/Defensive Systems Acquisition Review Council (ASARD/DSARC) 111. Electronic

counter-countermeasures recommendationa will be made to the developer to assist in hardening the TOW II against potential

EC. Active and passive CH techniques will be used to verify the effectiveness of ECC designs on the Hellfire and

Copperhead. EW analysis, will begin. Patriot Post-DSARC Unit IV testing and component/system

design confirmation tests will be conducted. Stinger-POST missile firings will be conducted against advanced concept
Jammers. simulations will be performed on the AN/DAW-1 Chaparral seeker snd on the Improved Chaparral bread-

board. Results of the B0H vulnerability analysis of the DIVAD check test will be provided for DSARC consideration. The Ei

analysis of PLRS will continue; the PJH EW simulation model will be completed. The Communications Ei

Simulator (COMEWS) threat instrumentation will be completed and readied for testing of the SINCGARS-V. Development of the

Mobile EW Environment Simulator (MEWS) will progress enough to support modular integtrated communications navigation system

(MICNS) and Cubic data link tests.
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Program Element: 16.37.18.A Title: Electronic Warfare Vulnerability/Susceptibility
DOD Mission Area- T37T EL/C

3
CN Multi-Mission Budget Activity: #4 - Tactical Programs

Technololty & Support

3. FY 1983 Program: A terminal performance study of the PIT in an EW environment will be completed. Live firings
of Copperhead in ECH environment VIll be conducted, and a final vulnerability assessment made. Hkellfire investigations will
be extended to Include new concepts and techiques. Studies/tests will be performed on candidate INAAWS systems, Assault
Breaker seeker designs, and target acquisition radar. EW assessment of the 141S TGW will continue. The Patriot growth pro-
gram vulnerability assessment will start, and EW analysis of the Antistandoff Jammer (ASOJ) will be conducted. Simulations
of the production configuration of Stinger-POST will be completed to verify Its IOCH capabilities. Flyby and tracking mis-
sions will be conducted on the Chaparral-POST, Night Chaparral, and Forward Area Alert Radar (FAAI).

P.R EW vulnerability assessment will continue;
The application of as an ZCC1 technique for P.i will be eval-

uated. Reactive ECH threats tests on SINCGAR-V will be conducted. HEWES will be prepared for 1W field tests. EW ona-
lyaes/tests of intelligence, surveillance, target acquisition/EW (ISTA/EW) data link applicptions will be conducted.

4. FT 1984 Program: The final phase of the PIT EC captive flight tests will be completed and live firings con-
ducted. Laboratory/field El investigations and simulations will be performed on the IHAAWS ED model and on competing
Advanced Indirect Fire System (AIFS) as well as on the Sense and Destroy Armor (SADAgM); ECCH recommendations will be provi-
dad the system developers. A High-to-Medium Air Defense Systems (HIMADS) Simulation laboratory VilI be used to conduct stu-
dies to determine the HIMADS capabilities to counter

threats in an LW environment. Stinger-POST simulations will be conducted
to evaluate CCH improvements. The Improved Chaparral will be field tested
The DIVAD will be tested against validated threats to verify ECC hardening.

The PJH emitter location test instrumentation will be completed. A JTIDS- testbed will
be developed for full-up PilH field tests. The HEWES development Vill allow EW testing,

Firefinder product
improvement program (PIP) ECC tests will Pe -onducted. Analysis/tests of ISTA/EW date link applications will be completed.
EW vulnerability/ECCH assessments will begin n Fusion Systems, selected satellite communications (SATCO) systems, tactical
high frequency (HF) communications, and the Mark ( ) identification friend or foe (IFF) system.

S. (U) Proptram to Completion: This is a continuing program.
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FY 1983 RDTE CONCitESSIONAL DESCRIPTIVE SUJ4MARY

Project: #D234 Title: Surface/Surface Weapon Electronic Warefare
Program Element: f6.37.18.A ritle: Electronic Warfare Vulnerahility/Susceptibility

DOD Mission Ares:' 7-EW/C3 C Multi- Budget Activity: #4 - Tactical Programs
Mission Technologi & Spt

A. (U) DETAILED BACKGROUND AND DESCRIPTION: All electronic-dependent missile systems are susceptible, to some degree, to
electronic warfare (EW). The degree of susceptibility coupled with an assessment of the threat, economics, technical and
tactical feasibillty of iuplementinR a particular electronic countermeasure (ECM) technique provides a measure of whether a
system is vulnerable to ECK. All US Army weapon systems must he analyzed and syst-matically sub.iected to laboratory and
field Investigations to establish levels of susceptibility to EC0 sn that electron?.c :ounter-countermeasures (ECCM) techni-
ques may be developed. Implementation of effective ECCM techniques in the systems will reduce or eliminate their vul-
neribility to ECK, thus assuring a high level of system effectiveness in a hostile electronic warfare (EW) environment. The
objectives of this project are to:

I. (U) Determine the susceptibilities to ECM of US Army general support and close combat weapon systems and selected
air defense and surface targeted missile fuze systems.

2. (U) Develop state-of-the-art prototype ECM techniques and devices to evaluate the effects of current, near-term (1-5
years) and far-term (5-10 years) threats to our systems.

3. (U) Develop and recommend technical and tactical counter-countermeasure recommendations to US system developers and
users to reduce or elJminate vulnerabilities of our systems to enemy ECH.

4. (U) Provide the Army with Independent EW vulnerability assessments to assist in major decisions--In Process Review
(IPR), Army Systems Acquisition Reviev Council (ASARC), Defense Systems Acquisition Review Council (DSARC).

9. (U) RELATED ACTIVITIES: The work performed under this project directly affects the development work beinr performed by
the US Army Hisaile Command and other weapons systems developers. The developing organizations are informed of the results
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Project: #D2 34 Title: Surface/Surface Weapon Electronic Werefare

Progrem Element: 06.37.18.A Title: Electronic Warfare Vulnersb/litylSusceptibility
DOD Mission Area: 137Z- E/C3CM Multi- Budget Activity: #4 - Tactical Programs

Mission Technology & Spt

of the NJ analyses through formal reports and day-to-day informal personal contacts, particulrly at the project engineer
level. Other related research and studies are performed by the Air Force in Program Element (P.E.) 6.37.50.F,
Counter-Countermeasures Advanced Development; 6.37.18.F, Electronic Warfare Technology; 6.37.43.P, Electro-Optic Warfare.

Navy work is found in s'e 6.37.96.N, Airborne Electromagnetic and Optical Systems; 6.37.97.N, Surface Electromagnetic and

Optical Systems; and 2.45.73.N, Navy Cover and Deception Programs. There is no unnecessary duplication of effort.

C. (U) WORK PERFORMED BY: In-house research, development, exploitation, and missile system susceptibility/vulnerability

analyses are conducted by the Office of Missile Electronic larfare (OHEW), a subordinate element of the US Army Electronics
Reaearch and Development Command (ERADCON) at White Sands Missile Range (WSNR), WB. Major contractor support is provided by:

DAO Corp., Beltsville, MD; New Mexico State University, University Park, il4; RCA, Cherry Hill, NJ; and Martin Marietta
Corp., Orlando, FL. Contractors will perform on approximately 5 contracts with a total value of $1 million for the project.

D. (U) PROCRAN ACC 4PLISHNENT AND FUTURE PROCRAMS:

1. PY 1981 ind Prior Accos lishments: This effort was funded under Program Element (PE) 6.37.16.A/D267, Air

Defense Weapons Syste.s VulnerabifltySuceptibillity. 104 s,sceptbility/vulnerability investigations were conducted on
numerous weapon systems to include: Lance, Pershing 1, Shillelsgh, Dragon, Tube-Launched, Optically Tracked, Wire-Guided
(TOW), Haliborne Laser, Fire-and-Forget HELLFrRE, and Copperhead. Vulnerability assessments of radio frequency (RP) fuzes
for air defense missile systems (Patriot, Chaparral, Roland, DIVADS) were conducted. Implemented several ECOI recom-

mendations as Pershing II (PIX) traneitionead into engineering development (ED). A modified version of the A/MLQ-T2, which
is the principal threat-emulating test device, was upgraded to reflect postulated enemy electronic warfare (EW) capabilities.

Static and live firing tests of TOW I missiles in EW environments were conducted in support of development tests/operational

tests (DT/OT 11). A development contract for a device for susceptibility tests of the Sense and
Destroy Armor (SAIIARM) and Tank Breaker was awarded. Provided and operated ECH devices for Tank Breaker captive flight

tests. Laboratory and field tests and simulations were conducted on the present HELLFIRE laser seeker design to evaluate
missile performance In an electro-optical countermeasures (1OCH) enviroment. EW laboratory, field tests, and EW vul-
nerability asseasmenta were conducted on the Target Acquisition and Designation System (TADS) for the Advanced Attack
Helicopter (AAB). Laboratory tests wer conducted on EC0 modified Copperhead seekers. A susceptibility study of two

seekers being developed under the Assault Breaker Program was completed and plans for a study of millimeter

wave seekers initiated. A vulnerability investigation of the Multiple Launch Rocket System (NLRS) digital data and voice
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Project: OD234 Title: Surface/Surface Weapon Electronic Warefare
Program Eleent: 06.37.18.A Title: Electronic Warfare Vulnerability/SusceptibIlity

DOD Mission Area 1371 - Ew/C3CM Multi- Budget Activity: #4 - Tactical Programs
Mission Technology & Spt

communicationa radio AN/VRC-46 was completed. Infrared signature measurements of the MILES Self-Propelled Launcher Loader
were made and findings reported. High-velocity sled tests against PE threat-emulkating aircraft to evaluate ECCH to the
Improved US Roland fuse were performed and results presented to the project manager and International Project ROLF (Roland
fuze) Committee, Paris, France. A contract for a Mobile Instrumentation Dsta Analysis System (MIDAS) for continuing fuse
efforts was awarded.

2. FY 1982 Program: This is a new project starting in FY 1982. Development of the terminal performance prediction
technique (TPFT) simulation for Pershing II (PIT) Initiated in FY8l will continue. BCH Investigation of the PI1 engineering
design (ED) will continue using upgraded threat emulating devices and test instrumentation. Extensive ECK field tests will
be conducted on an airborne (captive fligbt) PII radsr area correlator. Data will he analyzed and inputs provided for the i
development of a statistical error model for the 77F simulatJons An ECM vulnerability assessment will be provided for the
Pll Army and Defense Systems Acouisition Review Councils (ASARC/DSARC) 111. Preparations for PI/EW live firing tests n
FY83 will be Initiated. Special TOW II optical countermeasure (CM) tests will be conducted based on the implications of
lasers on the battlefield. Special test instrumentation will be developed using off-the-shelf hardware. Plans and spe-
cifications for the development of a state-of-the-art EN device will be prepared based on the results of simulations and pre-
liminary vulnerability tests. Laboratory and field tests will be conducted on brassboard Sense and Destroy Armor (SADARM)

seekers to establish baseline PE susceptibility data. Specifications for an area coverage
.BCH device will be developed based on test results. EW vulnerability reports on HELLFIRE and TADS will be published

prior to the HELLFIRE/AAH ASARC/DSARC 111. Analyses, laboratory tests, and simulations of HELLFIRE
will continue. Follow-on tests based on ASARC/DSARC deci-

sions and recommendations will be conducted on HELLFIRE and TADS. Detection and location measurements of the Ground Laser
Locator Designator (GLLD) will be Initiated. Copperhead/EW live firing
tests will be Initiated. 3imulstions and laboratory tests will be conducted on the latest Copperhead seeker design. Final
plans and preparations for live firing tests in PY83 will be completed. An electronic countermeasures (BCH) susceptibility
study of KiRS Terminally Guided Warheads (TGE) Program will be initiated. Analyses of the
Patriot fuze dote will continue. A program plan will be developed and efforts initiated on the Patriot fuze
processor improvement program. A contract will be awarded to supplement in-house fuze modeling and simulation programs. The
Improved US Roland fuse vulnerability program will be completed. Analyses and field tests will be conducted on the Division
Air Defense System (DIVADS) fuze leading to an ECM vulnerability assessment. ",
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Project: *D234 Title: Surface/Surface Weapon Electronic Warefare
Program Element: #6.37.18.A Title: Electronic Warfare VulnerabilltyTSusceptibility

DaD Mission Area:-"'7- EW/C3Cq Multi- Budget Activity: US - Tactical Programs
Mission Technology & Spt

3. FY 1983 Planned Prarm: A terminal performance study and development of a computer simulation model of
assessing PersingIT PIT mitsieteaimel performance in an electronic warfare (EM) environment Vill be completed.
Hodfications and upgrade of ECM equipment and instrumentation will be completed. Extensive ECM captive flight tests will be
conducted to Investigate the susceptibility of the digital radar correlator. Laboratory susceptibility tests will be conduc-
ted on the latest Copperhead electronic counter-countermeasures (ECO)-modified production model seeker to evaluate and ver-
ify seeker performance under different ECH environments. Live firing EK tests will be conducted and a final vulnerability
assessment made. HELLFIRE missile flight simulation models and vargame models will be extended to Include new seeker con-
cepts and techniques. Studies and laboratory susceptibility investigations will be conducted to evaluate the effects of 104
on HELLFIRE seeker designs. 104 laboratory/field investigations will be performed on Infantry Manportable Assault Antiarmor
Weapon Systems (IAAWS) candidate systems to evaluate system concepts and performance under specified OW environments. A
susceptibility/vulnerability assessment report will be published in support of IMAMAS ASARC II. A final vulnerability asses-
eent report of TCW 11 will be published following laboratory/field EC tests of the final design of the improved missile
tracking system. Technological threat and countermeasures studies of the Assault Breaker engineering development seeker
designs and target acquisition radar will be completed. Prototype ECM devices will be designed and developed.
Susceptibility/vulnerability assessement of terminally guided warheads for the Multiple Laumch Rocket System (HLRS) will con-
tinue. BE investigations of electro-optic missiles and subsystems will con-
tinue. Tri-Service efforts in EC4 exploitation will continue.

4. (U) FY 198. Planned Program: The final phase of Pershing II (PI) 14 captive flight tests will be completed and
live 104 firing tests will be finalized and tests conducted. Data from those tests will be utilized for verification of the
terminal performance simulation model. A study will be conducted to provide a final EC vulnerability assessment of the PI1
engineering design. Laboratory/field ECH investigations pluts missile flight simulations will be performed on the IhAMWS
engineering development model to assess its performance under various EW environments. Analysis and laboratory/field tests
of competing Advanced Indirect Fire Systems (AIIS) for cannon artillery weapons and the Sense and Destroy Armor (SADARM)
advanced development seeker will continue so as to identify and establish critical suaceptibilities. Timely ECCM recom-
mendations will be provided the developers for improvements during the engineering development phase. Static and dynamic
closed-loop simulations of infrared imaging, fire-and-forget HELLFIRE, and terminally guided missiles for corp support
weapons under development will be conducted usinp the dynamic infrared background system. Prototype EC4 devices will be
designed and developed for captive flight and live firing testR during DT/aT. Tri-Service efforts in ECM exploitation will
continue.
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Project: PD234 Title: Surface/Surface Weapon Elpctronic Warefare
Program Elment: *6.37.18.A Title: Electronic Warfare VulnerabilitylSusceptibility

DOD Mission Area- 7374 - EW/C3Cm Multi- Budget Activity: 14 - Tactical Progrems
Mission Technology & Spt

5. (U) Progrm to Completion: This is a continuing program.

6. (U) Major Milestones: Not applicable

7. Resources ($ in thousands):

Total
FT 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion rost

RDTE
Funds (current requirements) Not Applicable 6107 Continuing Mot Applicable
Funds (as shown in FT 1982

submission) Mot Applicable 6122 Continuing Not Applicable

This project began In FY 1982. Decreases in FT 1982 due to inflation indices changes. FY 1983 decreases due to reallocation
of Army finds to meet higher priority Army requirements.

11-268



FY 1983 RDT! CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: I D267 Title: Air Defense Missile Vulnerability/Susceptibility
Program e---ent: I 6.37.18.A Title: Electronic Warfare Vulnerability Suaceptibility

DOD Mission Area: #374 - EW/C3 C14 Multi-Mission Budget Activity: #4 - Tactical Programs
Technology & Support

A. (U) DETAILED BACKGROUND AND DESCRIPTION: The current version of the future battlefield reflects increased use by the
enemy of electronic warfare (E1) device. designed to reduce the effectiveness of US Army air defense systems that rely upon
electronic/electro-optical sensor systems. All such US Army systems must be investigeted and tested so that their degree of
susceptibility is determined. This program provides for EW susceptibility investigations of missile/un radar-controlled or
electro-optically guided systems, other electronic sensors such as battlefie." vurveillance radars and command and control
electronic devices, and air defense suppression systems which represent a threat to the tactical field commander.
Recommendations for inclusion of electronic counter-countermeasures (ECCM) to assure weapons effectiveness in e hostile EW
environment Including ECCM hardwmre technology, redesigned software, and revised operating procedures are provided to the
system developer and production decielonmakers. The objectives of this program are to: Determine the susceptibility to
validated threat level EW of US Army gun/missile air defense weapons systems; determine the effectiveness of enemy air
defense suppression threats to the Army in the field; develop test DI systems designed to replicate the validated threats;
and provide to US Army developers recommendations on ECCH circuits, systems, and devices to reduce susceptibilities.

B. (U) RELATED ACTIVITIES: Work performed under this project is directly applicable to research being performed by other
US Army Electronics Research and Development Command (ERADCOK) laboratories, specifically: Electronic Warfare Laboratory
(KWL), Fort Monmouth, NJ; Harry Diamond Laboratories (HDL), Adelphi, MD; and Night Vision and Electro-Optical Laboratory
(NVYOL), Fort Belvoir, VA. It is also applicable to the development of the Armament Research and Development Command
(ARRADCON) and the Missile Command (MICOM). Other related research and studies are performed by the Air Force and the Navy.
Air Force work in accomplished in PE Numbers: 6.37.50.F (Countermeasures Advanced Development); 6.37.18.F (Electronic
Warfare Technology); and 6.37.43.F (glectro-Optic Warfare). Navy work is done in PE Numbers: 6.37.96.N (Airborne
Electromagnetic and Optical Systems); 6.37.97.N, (Surface Electromagnetic and Optical Systems); and 2.45.73.N, (Navy Cover
and Deception Program). Coordination is accomplished by exchange of technical reports, attendance at scientific meetings
and conferences, joint development projects, and reviews conducted by the Office of the Secretary of Defense (Under
Secretary of Defense for Research end Development). There is no unnecessary duplication of effort.
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Project: I D267 Title: Air Defense Missile Vulnerability/Susceptibility
Program Element: 0 6.37.18.A Title: Electronic Warfare Vulnerability/Susceptibility
DOD Mission Area- 37r-EW/C3CM Multi-Mission Budget Activity: 04 - Tactical Programs

Technology & Support

C. (U) WORK PERFORNED BY: In-house research, EW engagement simulations, ECM threst jammer development, exploitation
projections, EW field tests, and vulnerability/susceptibility analyses are conducted by the Office of Missile Electronic
Warfare, Electronic Warfare Laboratory, Electronics Research and Development Command at White Sands Missile Range, MO.
Msjor contractor support is provided by Physical Science Laboratory, New Mexico State University, IEK; General Electric,
Utica, NY; and Hughes Aircraft Co., Culver City, CA. Approximately 10 contracts will be conducted with s total dollar value
of approximately $2,400,000.

D. (U) PRO(AM ACCOMPLISIMENrS AND FUTURE PROGRAMS:

1. FT 1981 and Prior Accomplishments: ECM vulnerability investigations were conducted on Nike Hercules,Safeguard, Redeye, Forward Ares Alert Radar (FAAR), Stinger. Stinger-POST, Chaparral, Patriot, Improved Hawk, US Roland,

DIVAD, and other Army missile systems and associated radar fuzes. Theoretical analyses of the effects of ECH were accom- N
plished on the Improved Chaparral, the Forward Looking Infrared (PLIR) device, Stinger-POST, Patriot, US Roland, and DIVAD.
EW simulations were completed on US Roland, Redeye, Patriot, Stinger, and Chaparral air defense weapons systems, and the
ALQ-L23 and 145 flare countermeasure (CM) systems. In-house developments were completed on an infrared target image simu-
lator, a coherent automated target simulator, a test environment certification complex, a data analysis and graphics system,
a family of five barrage, deception and transponder test jammers, and software to support modeling of simulated
electro-optical and electromagnetic EW engagements. Two test Jammer@ were developed
for field investigations of Stinger-POST and Improved Chaparral weapons systems, and three mobile test environment certifi-
cation complexes were fielded to monitor multiple aircraft El tranamissions. Completed research and design of a Modular
Advanced Test Jammer (MATJAM) family required to support 1987 and beyond threat level testing. Initiated design to stati-
cally simulate the standoff Jammer threat. The E test planning and field operations were completed for the initial CM
tests on Stlnger-POST, the Patriot Post-Defense Systems Acquisition Review Council tests in Unit I, II, and II1, the
Operational Test and Evaluation Agency (OTRA) large-scale search track exercise, the DIVAD Development Test/Operational Test
II, the US Roland Special EI Evaluation Teat, and the Roland modified fuze EW sled test. Vulnerability investigations of
ECCM-related Improved Hawk product improvements were completed.

2. FT 1982 Pro ram: The Patriot Post-DSARC Unit IV testing and the component/system design confirmation tests
will be conducte. tional Jammer inventory will be fabricated to support the ;ullow-on evaluation electronic counter-
measures (ECM) vulnerability tests. Vulnerability analyses will be provided ab .ewly .ocquired teat data are analyzed.
Stinger-POST vulnerability missile firings will be conducted against the advanced concept test Jammer@. Continued
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L Project: I D267 Title: Air Defense Missile Vulnerability/Susceptibility
Program Element: f 6.37.18.A Title: Electronic Warfare VuInerability/Succeptibility
DOD Mission Area. 13 -EW/C

3
CM Multi-Mission Budget Activity: 94 - Tactical Progrms

Technology & Support

slmulations will be conducted on the alr-to-alr version of the Stinser-POST and the
developing Stinger-POST system. Theoretical analysis ilI be performed

Investigation of CH concepts will be Initiated.

simulations on the Impro\ed Chaparral breadboard will be conducted. The infrared
threat will be sasessed and updated to define the validated 1987 and beyond BCH Parameters. Support will be provided for
the DIVAD check test to include ECH vulnerability analysis

Performance qualification tests
will be conducted on the Improved Hawk product improvements.

3. FY 1983 Planned Program: The Patriot growth program vulnerability assessment will start

Eli analysis of the Antistandoff Jammer will also be pursued. Simulations on the production) configuration of Stinger-POST will be completed to establish ECCH capabilities. C14 analysis of the multipurpose lightweight
missile will be conducted to establish the adaptability of Stinger-POST application to this missile concept. Theoretical
analysis of the advanced imaging seeker technology will continue. Flyby and tracking missions will be conducted on the
Chaparral/POST, Night Chaparral, and FAAR

Inventory modernization will be completed to support the
DIVAD advanced follow-on ECCH tests. Programs will be implemented to determine subsystems vulnerabilities in areas such as
the advanced Short-Range Air Defense (SHORAD) weapons systems, command and control SHORAD system battle area surveillance
radars, and identification, friend or foe (IFF) systems.

4. FY 1984 Planned Program: Evaluations and anilyses of the Patriot growth program Investigation of ECCM
effectiveness will be conducted. A Htgh-to-Medium Air Defense (HIMADS) simulation laboratory will be placed in operation

; HIMADS capabilities to counter antiradia-
tion missile, and Air Supported Threat Defense threats will be investigated.

. Stinger-POST verification will be made to evaluate
CC improvements. Digital models of the advanced Imaging seeker will be developed to sasess electro-optical CCa algorithms.
The Improved Chaparral will be field tested against advanced electro-optic CM devices. Laboratory analysis of
threat-developed laser CM will be initiated. The DIVAD Gmn System will be sumhlected to validated threats to verify ECCM
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Project: # D267 Title: Air Defense Missile Vulnerability/Susceptibility
Program Element: 0 6.37.18.A Title: Electronic Warfare Vulnersbility/Susceptibility,
DOD Mission Ares: 3 Ew/C3CM Multi-Mission budget Activity: 14 - Tactical Programs

Technology & Support

hardening. The air-to-sir multipurpose lightweight missile viii be subiected to test
devices in a series of flight tests.

5. (U) Program to Completion: This is a contintoing program.

6. (U) Major Milestones: Not applicable.

7. Resources (S in thousands):

Total

FY 1981 FY 1982 T 1983 T 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDTEK)

Funds (current requirements) 15436 7452 Not Applicable Not Applicable
Funds (as shown in FY 1982
submission) 17554 7470 Not Applicable Not Applicable

Differences in FY 1981, FY 1982, and FY 1983 are due to reprograming to meet hIgher priority requirements.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUDIARY

Project: h D626 Title: C
3 
Systems Vulnerability/Susceptibility

Program lement: * 6.37.1b.A Title: Electronic Warfare Vulnerabillty/Suaceptibility
DOD hission Area: #37. - EW/C

3
CN tulti-hission Budget Activity: *1. - Tactical Programs

Technology A Support

A. (U) DETAILED BACKGROUND AND DESCRIPTION: All command/control/coumunicatlons (C3) systems are susceptible, to some
degree, to electronic warfare (EW). The degree of susceptibility, coupled with an assessment of the threat, and technical
and tactical feasibility of implementing a particular EW technique, provides a measure of whether a system is vulnerable to
EW. All US Army C3 systems must be analyzed end systematically subjected to analysis and laboratory/field investigations to
establish levels of vulnerability to LW so that electronic counter-countermeasures (ECCM) techniques may be developed and
implemented. Implementation of effective ECC techniques In C3 systems will reduce or eliminate their vulnerability to EW,
thus assuring command and control of critical weapons systems in a hostile LW environment. The objectives of this project
are to:

I. (U) Determine the susceptibility/vulnerability of C3 systems to hostile 9W.

2. (U) Develop state-of-the-art prototype intercept, emitter location and jming techniques and devices to evaluate
the effects of near-term (1-5 years) and far-term (5-10 years) threats to our systems.

3. (U) Develop technical LCCN techniques e-,: demonstrate each technique to US C3 system developers and users.

4. (U) Recommend technical and tactical ECCI fixes to US C3 system developers and users to reduce or eliminate vul-
nerabilities of our systems to enemy LW.

B. (U) RELATED ACTIVITIES: The work performed under this project directly affects the development work being performed by
the US Army Communicationa and Electronics Command (CECON) and other C3 systems developers involved with Intelligence sur-
veillance and target acquisition (ISTA). The developing organizations are informed of the results of each EW suaceptibil-
ity/vulnerability analysis/test through formal reports and day-to-day informal personal contacts, particularly at the pro-
ject engineer level. Other related research and Investigations are performed by the Air force in Program Element (PE)
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Project: fb626 Title: C
3 

Systems Vulnerability/Susceptibility
Program Element: 6.37.18.A Title: Electronic Warfare Vulnerabillty/Sueceptibility
DOD Mission Area: I7 -KW/C

3
C Multi-Mision Budget Activity: 4 - Tactical Programs

Technology A Support

6.37.50F (Counter-Countermeasures Advanced Development), 6.37.18.4 (Electronic Warfare Technology), 6.37.43F (Electro-Optic
Warfare). Navy work I found In PE Numbers 6.37.96N (Airborne Electromagnetic and Optical Systems). 6.37.97H (Surface
Electromagnetic and Optical Systems), and 2.45.73N (Navy Cover and Deception Programs). There is no unnecessary duplication
of effort.

C. (b) WORK PERFOMLD BY: In-house research, development and C3 system susceptibility/vulnerability analyses/tests are
conducted by the Electronic Warfare Laboratory, a subordinate element of the US Army Electronics Research and Development
Command (ERADCO#I) at Fort Nonmouth. NJ. Major contractor support Is provided by: Sanders Associates, Nashua, MR; American
Electronics Laboratory (AEL), Lansdale, PA; SRI International, Menlo Park. CA; and Computer Sciences Corp.. falls Church,
VA. Contractors will perform on approximately 10 contracts with a total dollar value of $2,500,000 for the project.

D. (U) PROGRAM ACLONPLISHKMI'S AND FUTURE PROGRAkS:

1. F1 19bl and Prior Accomplishments;
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Project: #D626 Title: C3 Systems VulnEraItfL/SusceptIbilIty
Proaram Element: b 6.37.1&.A Title: Electronic W rre .ulerbilityrlSuateptibility

DOD Mission Area: E71 WC3CM Mtulti-Mission BugtAtvt: 4-Tactical Programs
Technology & Support

2. FY 19b2 Proaram:

3. FY 19ib3 Planned Program:
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Project: *162b Title: (3 Systme Vulnerebility/Sueceptibility
Program hlment: 0 6.37.18.A Title: Electronic Warfare Vulnerability/Suseptibility
DOD Kieeton Area: 374 -EW/C3CM Multi-Mision Budget Activity: 4 - Tactical Programs

Technology 6 Support

4. F 19b64 Planned ,rogr: .......

5. (U) Program to Completion: This Is a continuing program.

6. (U) ha jor hilestones: Ntapplicable.
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Project: #0D626 Title; C
3 

Systems Vuloersbility/Susceptibility
Program Element: # 6.37.19.k Title: Electronic Varfere Vulnerability/Susceptibility
DODHission Area. 37- RZ/C

3
CM Multi-Mission Budget Activity: 4 - Tactical Programs

Technology & Support

7. Resources ($ in thousands):

Total
FY 1981 P1 1982 F1 1983 F1 19b4 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RErt
Funds (current requirements) 1993 4217 Continuing hot Applicable
Funds (as shown in P1 19b2

submission) 3739 422b 1Continuing Not Applicable

Decreases in FY 1981, and FT 19b2. and FY 1983 ace due to reprograming to meet higher priority requirements.
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area: F76 - Defensive Chemical and Budget Activity: 14 - Tactical Programs

Biological Systems

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project Fy 1981 FY 1982 FY 1983 PT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TYiL FOR PROGRAM ELEMENT T77T -T 272 Continuing W --ALIcable
QUANTITIES

DESO Individual Chemical
Protection Materiel 0 621 0 492 Continuing Not Applicable

DE81 Chemical Decontamination
Materiel 4023 3098 2681 14i6 Continuing Not Applicable

DJ30 Collective Protective
Material for Armored

Vehicles 4058 5259 5465 5486 Continuing Not Applicable

D601 Chemical Detection &
Warning Materiel 7130 10014 17892 20411 Continuing Not Applicable

D604 Collective Chemical
Protection Materiel 2182 1034 504 964 Continuing Not Applicable

B. (U) BRIE? DESCRIPTION OF ELEMENT AND MISSION NEED: There is an urgent need to provide all Services with an improved
rapid detection and warning system which will provide United States (US) Forces with early warning of an approaching chemi-
cal agent attack, and improved individual and collective protection materiel and other equipment to protect against chemical
attack, whether in vapor or liquid/aerosol form. The Army has the Executive Agent responsibility for conducting chemt-
cal/biological defense research and development for the Department of Defense (DOD). This program covers defensive systems
and equipment to protect individuals and groups from chemical agents by providing: protection for the respiratory system

UNCLASSIFIED
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program Element: #6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area: #276 - Defensive Chemical and Budget Activity: 04 - Tactical Programs

Biological Systems

and body; manual and automatic detection and warning devices that respond to toxic agents in all forms on all surfaces;
means to decontaminate skin, clothing, equipment, and terrain; and the development of collective protection for shelters,
armored vehicles, vans, and associated equip-ent. Failure to correct these Nuclear-Biological-Chemical (NBC) defense defi-
ciencies would seriously jeopardize the survivability of US Forces in the event of a chemical attack.

C. (U) BASIS FOR FY 1983 RDTE UEOUESTS: Advanced development (AD) will be completed on the Jet Exhaust Decontamination
System (JEDS, XI6), Interior Surface Decontamination System (ISDS, X0IS), and Simplified Collective Protection Equipment
(SCPE, XM20). The SCPE (X20) will be type classified directly from A) based upon successful completion of the Development
and Operational Tests and user acceptance. AD will be continued on the Remote Sensing Alarm; i.e., Scanning Infrared Remote
Alarm (SCIREACH, 20421), under authorization by the user and developing agency of a redirected development effort. AD will
also continue on the Automatic Liquid Agent Detector (ALAD, 2082) and the Automatic Chemical Agent Detector and Alarm
(ACADA, X222). AD will be initiated on a Nuclear, Biological, Chemical (NBC) Reconnaissance System III (RECON III). These
items are essential to meet the objectives of a totally integrated NBC defense posture.

D. (U) COMPARISON WITH FY 1982 RDTE REOUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost
RDTE

Funds (current requirements) 17393 20026 26542 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 21036 20084 16956 Continuing Not Applicable

The reduction of $3643 thousand in the FY 1981 funding level is a result of reprograming to higher priority Army require-
ments. The decrease of $58 thousand in FT 1982 is the result of the mended budget request and the application of revised
inflation indices. The funding increase of $9586 thousand in FY 1983 is due to the extended Advanced Development (AD) pro-
gram requirements for the Remote Sensing Chemical Agent Alarm, X421.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands): Not applicable.

" UNCLASSIFIED
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Program Element. #6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area. D276 - Defensive Chemical and Budget Activity: 04 - Tactical Programs

BiologIcal Systems

F. (U) DETAILED BACKGROUND AND DESCRIPTION: After the 1973 Mideast War and the suspected use of chemical agents in Laos.
intensive coordination between the materiel user and the materiel developer was begun to identify urgent fi Id needs and
translate them Into requirements. The reported use of chemical agents in Afghanistan has intensified these "fforts. The
results of several general officer reviews by the Services and the Defense Science Board recommendations are implemented by
this program. The objective of this program is to conduct advanced development for all Services on rapid detection and
warning systems to warn of a chemical attack and to develop protective materials and equipment to provide protection. This
program covers defensive systems and equipment to protect individuals from chemical agents by providing: protection for the
respiratory system and all body surfaces; manual and automatic detection and warning devices that respond to toxic agents on
all surfaces, in the atmosphere, and in food and water; and means to decontaminate skin, clothing, equipment, and terrain.
It also provides for the development of collective protection equipment/materiel to provide rest and relief to personnel
performing certain headquarters and communications functions, and for certain armored vehicle crews to relieve the stresses
and restrictions inherent in wearing individual protective equipment while performing their mission in an active chemical
environment.

G. (U) RELATED ACTIVIIES: DOD Directive 5160.5 assigned the Army responsibility for developing Chemical/Biological (Cb)
defense equipment which has Joint Service Operational Requirements. Lach service retains development responsibility for
service-specific requirements in CB defense equipment. Precursor exploratory development work is being done under Program
Element 6.27.06.A, Chemical Defense and General Investigations. Project A553, Chemical Biological Defense and General
Investigations. Succeeding engineering development work is being done under Program Element 6.47.25.A, Chemical Defense
Materiel.

I. (U) WORK PERFOIED BY: In-house. Chemical Systems Laboratory, Aberdeen Proving Ground, MD; Human Engineering
Laboratory, Aberdeen Proving Ground. MD; Arctic Test Center, Fort Greely, AK; and Tropic lest Center, Panama. Contractor:
Calopan, Buffalo, MY; Honeywell, Orlando, FL; Bendix, Towson, MD; Donaldson. Minneapolis, MN; American Air Filter, Ellicott
City, ND; and Brunswick, arion, VA.

I. (U) PROGRAM ACCOHPLISIHENTS AND FUTURE PROGRAMS:

1. (U) F! 1981 and Prior Accomplishments: A 1978 review of the services' chemical decontamination capability resulted
in the Army's decfsion to initiate an accelerated program to improve this capability. During FY 1979 the following were

UNCLASSIFIED
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Program Element; *6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area: 9276 - Defensive Chemical and Budget Activity: f4 - Tactical Proams

Biological Systems

accomplished; (I) Advanced Development (AD) of the remote sensing chemical agent alarm was reinitiated; (2) AD was
continued on the 19Tliter decontamination apparatus for vehicles and decontamination procedures for weapons systems; and (3)
the information gap study program related to collective protection for armored vehicles was expanded to cover areas such as
ventilation parameters, liquid agent transport, agent transport due to personnel entry/reentry, and crew compartment decon-
tmination. During FY 1980 the following were accomplished: (I) Phase I prototype tests and Special In-Process Review
(Il) were held on the Decontamination Apparatus Portable, 1113; (2) a Letter of Agreement (LOA) was approved and Advanced
Development (AD) initiated on the Interior Surface Decontamination System; (3) AD was initiated on the Large-Scale
Decontamination Device (Jet Exhaust System); (4) AD contract was awarded and concept feasibility IPR was conducted on the
Testing Kit for Chemical Agents in Water, X14 272; (5) AD was continued on the hybrid collective protection equipment for
armored vehicles; and (6) the LOA was approved and AD initiated on the Automatic Liquid Agent Detector (ALAD),13482. AD was
continued on the Remote Sensing Chemical Agent Alarm, 13421. During FY 1981, AD continued on the Jet Exhaust Decontamination
System, Interior Surface Decontamination System, Decontamination Apparatus Portable (X113), Remote Chemical Agent Sensing
Alarm (X321), ALAD (X1i82), Water Testing Kit, and Simplified Collective Protection Equipment (XM20).

2. (U) FY 1982 Program: AD will be completed on the Vater Testing Rit (114272). This item will transition to engi-
neering development (ED) in Program Element (PE) 6.47.25.A. AD will be continued on the Jet Exhaust Decontamination System
(JEDS, XN16), Interior Surface Decontamination System (ISDS, XIS), Remote Sensing Alarm (SCIREACH, X121), Automatic Liquid
Agent Detector (ALAD, 13482), Simplified Collective Protection System (SCPE, X120), and Hybrid Collective Protection
Equipment (iCPE). ED will be initiated on the Automatic Chemical Agent Detector and Alarm (ACADA, 1322).

3. (U) FY 1983 Planned Program: AD will be completed on the Jet Exhaust Decontamination System (JEDS, XN16), Interior
Surface Decontamination System (ISDS, XM15), Automatic Liquid Agent Detector (ALAD, X382), and Simplified Collective
Protection System (SCPE, X1420). The JEDS (X/136) and ISDS (X415) will transition to engineering development (ED) under
Program Element (PE) 6.47.25.A. The SCPE (X20) will complete an expanded Development and Operational Test program, and
pending satisfactory compliance with all stated requirements, will be type classified directly from AD and initial produc-
tion begun. AD wil:: be continued on the SCIREACi (X21), ACADA (X1422), and hCPE. AD will be initiated on the NBC
Reconnaissance System 1II (NBC RECON Ill)

4. (U) FY 1984 Planned Program: AD will be completed on the Personal Equipment Decontamination System (PEDS) in
midyear with transition to ED under PE 6.47.25.A. AD will be continued on the NBC RECOH 1I1. AD will be initiated on the
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NBC Detector Remote wich Is a second-generation remote sensor based upon laser principles and which will become a principal
component of the NBC RECOH Ill. In addition, work on an Advanced Collective Protection System (ACPS) for vehicles, vans,
and shelters will be initiated.

5. (U) Program to Completion: This is a continuing program.

,Cj)
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: ODJ30 Title: Collective Protection Materiel Armored Vehicles
Program Element: #6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area: 9276 - Defensive Chemical and Budget Activity: #4 - Tactical Programs

Biological Systems

A. (U) DETAILED BACKGROUND AND DESCRIPTION: The Soviet Union continues to maintain a significant chemical warfare capa-
bility. The evidence indicates they regard chemical weapons as an integral part of future tactical warfare. For example,
they conduct extensive training exercises which stress operating proficiency in a chemical warfare protective posture, and

they have equipped their armored vehicles with collective protection systems. Other Warsaw Pact nations are similarly
trained and equipped. To meet this threat, Congress directed in the FY 1978 Department of Defense (DOD) Appropriations Act
(PL 95-79) that the Army prepare a plan to provide nuclear-biological-chemical (NBC) protection for combat vehicles in

development or procurement by 1981, which was done. Subsequently, enemy threat assessment and review of the Army's tactical
doctrine for operating in a chemically contaminated environment resulted in an Army plan for providing NBC collective pro-
tection for fleet as well as developmental combat vehicles and their crews. This program is structured to support these

specified needs to improve the Army's survivability on the battlefield in a contaminated environment. Specifically. this
program provides Advanced Development of new and improved collective protection equipment for armored vehicles. This goal
will be achieved through the development of an improved air purification system which can be used for positive
pressurization of the vehicle, if it is assigned a rear area mission, or in providing ventilated facepiece protection if it
is assigned a forward area mission. The provision of the improved collective protection system will enable the crews to
perform combat duties without the encumhrance of complete individual protective equipment when operating in an
NBC-contaminated environment.

B. (U) RELATED ACTIVITIES: Related efforts are conducted tinder Program Element 6.37.21.A, Chemical Defense Materiel

Concepts, Project D604, Collective Chemical Protection Materiel; Program Element 6.47.25.A, Chemical Defense Materiel
Concepts, Project DO17, CB Collective Protection; and Program Element 6.47.25.A. Chemical Defense Materiel Concepts, Project
DOLE, Collective Protection-Vehicles and Vans. Related exploratory development is conducted under Program Element
6.27.06.A, Chemical Biological and General Investigations, Project A553, Chemical Biological Defense and General
Investigations. Foreign state-of-the-art will be considered throughout the RDTE cycle. Related date is exchanged with
allied countries via data exchange agreements and NATO Panel VII-NBC Defence.

C. (U) WORK PERFORMED BY: US Army Tank-Automotive Command (TAC(IM), Warren, NI, is responsible for the development and
overall management of this program. In-house RDTE work is being performed by Chemical Systems Laboratory, Aberdeen Proving
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Ground, MD. Honeywell, Inc., St. Petersburg, FL, is the prime contractor on the Hybrid Collective Protection Equipment
(MHCP).

D. (U) PROGIAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (W) FY 1981 and Prior Accomplishments: The Advanced Development (AD) of collective protection materiel for armored
vehicles was initiated in FT 1978"uner Program Element/Project (PE/PROJ) 6.37.21.A, D604, Collective Chemical Protection
Materiel. PE/PROJ 6.37.2l.A, DJ30, Collective Protection Materiel for Armored Vehicles, was initiated in FY 1980. The
following are the significant events that have occurred under Project D604 and are directly related to the efforts ongoing
in Project DJ30: (a) Secretarial Determination and Findings (D&F) was approved July 1979 and (b) Development Test I
Operational Test I (DT l/t I) on the hybrid system was initiated March 1979. The AD contract on the hybrid system was
awarded during June 1980 under project DJ30. At the beginning of this program (FY 1978), US ROLAND was the o ly armored
vehicle, of the nine identified as having Congressional interest, requiring the Hybrid Collective Protection .4uipment
(HCPE). The remaining eight vehicles were earmarked for the Ventilated Facepiece System. Therefore, providing the hybrid
system to US ROLAND received top priority during FY 1980. In early FY 1980, the Ml Tank. Multiple Launched Rocket System
(MIfS), and Division Air Defense Gun (DIVAD) were identified by the user as possible candidates for the hybrid system. A
preliminary concept review of the Honeywell Inc. hybrid design was held during September 1980 at Chemical Systems
Laboratory. Concepts were presented for both US ROLAND application and the modular approach to Hybrid ,Collective Protection
Equipment.

During FY 1981, work on information voids and data gap program related to collective protection for armored vehicles and
crews continued. Develooment Test I/Operational Test I on the Hybrid Collective Protection Equipment (HCPE) was completed.
The assessment of vehicle crew compartment air leakage reduction concepts was continued. Compatibility/suitability tests
directed toward the integration of detection, alarm, and decontamination apparatuses into armored vehicles was continued.
The MI auxiliary power unit (APU) turbine was evaluated as a possible interior decontamination source. Design, construc-
tion, and testing of the prototype centrifugal dust separator continued. The centrifugal dust separator will be evaluated
as a possible product improvement on armored vehicles with ventilating blowers.
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biological Systems

2. (U) FY 1982 Proeram: Continue Advanced Development (AD) of the Hybrid Collective Protection Equipment (HCPE) to
include the following: (a) initiate Development Test II/Operational Test I (DT lI/OT 11) on the HCPE with emphasis on col-

lecting data to prove reliability and maintainability, and (b) continue design construction and testing of prototype HCPE to
correct deficiencies identified during DT Il/OT II. Continue test and evaluation efforts to establish performance and
hazard data to quantify the relative overall protective performance of NBC protective systems installed on armored vehicles.
Simulated challenge of agents, smokes, radioactive particulates and dusts will he performed on vehicles in both static and

simulated operation models.

3. (U) FT 1983 Planned Program: Continue AD of the HCPE to include the following: (a) complete DT Il/OT II; (b) fin-
alize all design, construction, and testing; (c) complete the technical data package; and (d) conduct Development Acceptance
In-Process Review (DEVA-IPR). HCPE will be type classified from a combined advanced and engineering development effort con-
ducted under this project. Continue data collection efforts, as required, to quantify unknowns and fill information data
gaps relative to NBC collective protection systems.

,/

4. (U) FY 1984 Planned Program: Complete development of IICFE System and data collection efforts.

5. (U) Program to Completion: Continuing.

6. (U) Major Milestones:

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission

Development Test I/
Operational Test I March 1979-November 1981 March 1979-November 1981
Development Test II/
Operational Test II March 1982-November 1982 March 1982-November 1982
Development Acceptance
In-Process Review February 1983 February 1983
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Biological Systems

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Type Classification February 1983 February 1983
Initial Operational
Capability February 1984 February 1984

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDTE
Funds (current requirements) 4058 5259 5465 5486 Continuing Not Applicable ' ,
Funds (as shown in FY 1982
submission) 4337 5274 5556 - Continuing Not Applicable

The reduction of $279 thousand in FY 1981 is a result of reprograming to higher priority Army requirements. fhe funding
decrease of $15 thousand in FY 1982 is a result of the amended budget request and the application of revised inflation
indices. The decrease of $91 thousand in FT 1983 is due to program refinement of estimated fund requirements to accomplish
program objectives.

Other Appropriations: Not Applicable.
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A. (U) DETAILED BACKGROUND AND DESCRIPTION: There is an urgent need to provide all Services with an improved rapid detec-
tion and warning system which will provide United States (US) forces with early warning of an approaching chemical agent
attack, whether in vapor or liquid/aerosol form. The suspected use of chemical agents in Afghanistan has caused an Intensi-
fication of research and development efforts and the chemical system program review directives form the basis of the pro-
posed detection and warning program. Current detection systems lack necessary response time, sensitivity, agent specificity
and off-target detection capability. Failure to correct these chemical defense deficiencies would seriously Jeopardize the
survivability of US Forces in the event of a chemical attack. This project supports Advanced Development of an integrated
detection and monitoring capability for all known threat agents to prevent contamination and rendering our combat forces
ineffective, and to determine the need for decontamination.

B. (U) RELATED ACTIVITIES: No comparable work is done by other Services. Coordination in maintained with the other
Services to assure provision of required detection and warning materiel and avoid duplication of effort. Coordination and
cooperation are maintained with allied countries via Data Exchange Agreements and through meetings of North Atlantic Treaty
Organization (NATO) Panel VII-NBC Defense. Companion Engineering Development (ED) work is being done under Program Element
6.47.25.A, Chemical Defense Material, Project D020, Chemical Detection Warning and Sampling Devices. Related Exploratory
Development work is being conducted under Program Element 6.27.06.A, Chemical Defense and General Investigations, Project
A553, Chemical Biological Defense and General Investigations.

C. (U) WORK PERFORMED BY: In-house: US Army Chemical Systems Laboratory, Aberdeen Proving Ground, D. Contracts:
Honeywell, St Petersburg, FL; Bendix, Towson, MD; Calepan, Buffalo, NY; and Mine Safety Appliance Co, Murrysville, PA.

D. (U) PROGRAM ACCOMPLISHMENTS AN) FUTURE PROGRAMS:.

1. (U) FY 1981 and Prior Accomplishments: During FY 1979, advanced development (AD) was reinitiated on the Remote
Sensing Alarm; i.e., Scanning Infrared Remote Alarm, Chemical (SCIREACH, XM21). During FY 1980, the Letter of Agreement
(LOA) was approved and AD initiated on the Water Test Kit (XM272) and Automatic Liquid Agent Detector (ALAD, XM82). AD was
continued on SCIREACH (XM21). During FY 1981, AD was continued on SCIREACH (XM21), ALAD (XM82), and the Water Test Kit
(ltM272). AD was initiated on the Automatic Chemical Agent Detector and Alarm (ACADA, XM22), under a Joint Service
Operational Requirement (JSOR) approved in 1979.

UNCLASSIFIED
11-287



UNCLASSIFIED

Project: #D601 Title: Chemical Detection and Warning Materiel
Program Element: #6.37.21.A Title: Chemical Defense Materiel Concepts
DOD Mission Area- W- Defensive Chemical and Biological Systems Budget Activity: #4 - Tactical Programs

2. (U) F? 1982 Prog rg: Because of a change in user requirements, the AD program was extended on the Remote Sensing
Alarm (SCIREACH, ]O421). Tie redirected program has now been approved by user and developer commands and will proceed on an
expedited development basis with extended AD and short maturation phase engineering development (ED). AD will be completed
in midyear on the Water Testing Kit (XM272). AD will also be continued on the Automatic Chemical Agent Detector and Alarm
(ACADA, 11422) and the Automatic Liquid Agent Detector (ALAD, X182).

3. (U) ! 1983 lannedProgram: AD will be completed on the Automatic Liquid Agent Detector (ALAD, 10482) and transi-
tion to ED under M 6.7.2 .A. AD will be continued on the Remote Seising Alarm (S;IFEACH, 1)421) and the Automatic Chemical
Agent Detector and Alarm (ACADA, X022). AD will be initiated on the Nuclear, Bioloicil, Chemical Reconnaissance System
(NBC RECO 111).

4. (U) 1Y 1984 Planned Program: AD will be continued on the Remote Sensing Alarm (SCIRgACI, XM21), Automatic Chemical
Agent Detector and Alarm (ACADA, XM22), and NBC RECON Ill. AD will be initiated on the NBC Detector Remote which will be N
based upon laser principles and will be the second- eneration remote sensor. It will be a principal part of the NBC RECON I

5. (U) Program to Completion: This is a continuing program.

6. (U) Major Milestones: Not Applicable.

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 FT 1984 Additional EatimateO
Actual Estimate Estimate Estimate to Completion Cost

ROTE
Funds (current requirements) 7130 10014 17892 20411 Continuing Not Applicable
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Total

VY 1981 FY 1982 FY 1983 lY 1984 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost

Funds (as shown in PY 1982
submission) 5659 10045 6063 - Continuing Not Applicable

increase in FY 1981 ($1471 thousand) was due to an extension of the AD program for the SCIREACK (XM21). The funding

decrease of $31 thousand in 1 1982 Is the result of the amended budget request and the application of revised inflation

indices. The increase in funding for $Pf 1983 ($11,829 thousand) is due to an extension of AD for the SCIREACH (11421);

increased costs on ALAD (XM82) resulting from contract realigment to increase capability and initiation of AD for the NBC

Recon III earlier than previously anticipated.
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A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 1 ! T Continuing Not Applicable
DIOI Tactical Automstion 13880 2933 4785 9691 Continuing Not Applicable
D185 Military Software

Standardization - 2837 3700 6064 Continuing Not Applicable
D186 ilitary Computer Family 13347 11865 13387 Continuing Not Applicable
D192 Ads Joint Program Office - 1822 - -

D335 Communicative lechnology - - 1783 12090 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AMD MISSION HEED: In order to provide Commanders with needed near-realtime bat-
tlefield information, the fielding of survivable battlefield automated systems must be accelerated. To meet this goal, this
program will provide a family of standard compatible computers and peripherals (Military Computer Family) and transportable
software products and tools to include Ada, the standard DOD high order computer programing language. It will provide a
family of multilevel secure operating systems and distributed processing techniques to increase battlefield survivability.
It will provide computer resource management policy, procedures, regulations, and training to assure reduction of computer
resource proliferation. The program provides for advanced development of video disk with microprocessor technology so that
the potential large mass storage advantages of this medium can be infused into future tactical command and control appli-
cations as well as battlefield systems maintenance and training applications.

C. (U) BASIS FOR F1 1983 RDTE REQUEST: These funds are essential to test and validate the NCP peripherals with the NC?
codputers. validate and evaluate the performance of the Ada compiler target code generator, provide a preliminary design of
a family of multilevel secure standard realtime operating systems for MCF using Ads, assist developers to incorporate the
Ada language and NC? in their systems as directed by DA policy, insure computer resource management (CNN) documentation is
adequate, continue membership on NATO, Joint Service, and Army standardization panels, develop techniques for performance
monitoring of a distributed system, and an R&D program for an improved secure network to improve battlefield survivability
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and start of advanced development for automated information delivery systems which will use video disk and microprocessor
technology to reduce dependency on manual processing for maintenance, traning, and technical materials.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submisalon

Complete development of Ada Language FY 83* 3Q FT 82
System Targeted to Rat Computer

Target Ads Lang-age System to 1MCF FY 83 FY 82
Initiate Developiment of a Family FY 82 FY 82

of MCF Operating Systems
Develop additional code generators FY 83** FY 83

for Ads language system
Development Test for Advanced FY 83 FY 83

Development Models for NCF

a Targeting to host computer entailed added time beyond FY 1982 estimate.
f* first code generator to be completed in F1 193; subsequent code generators will be developed in response to require-

ments from future Ada users.

D. (U) COMPAIlSO WITH FY 1982 RDTE R(UEST': ($ in thousands)

Total

Additional Estimated
FY !981 FY 1982 FY 1983 To Completion Cost

3UITE
Funds (current requirements) 138 0 20939 22133 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 11978 22008 27182 Continuing Not Applicable

Increase in FY 1981 Is due to command reprograming for D186, military Computer Family; decrease in FY 1982 is due to changes
in Inflation indices and Congressional action. FY 1983 decrease is due to reprioritization actions within DOD and the
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discontinuance of D192, Ada Joint Program Office. The Ada Joint Program Office is now funded within Air Force programs, FE
6.32.26.r.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable.

N
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F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program provides for advanced development of software products (includ-
ing the Department of Defense common high-order programing language, Ada) to more efficiently produce standardized software
for tactical automated systems. Standardized configuration management aide will be used to specify and Implement mul-
tiproceanor and microprocessor systems. Techniques, procedures, and tools will be provided for the detection, control, and
rapid correction of failures in deployed software thereby reducing required skill levels In the field. Program provides for
advanced development of a standard compatible family of military computers (NCF) and NC? peripherals Including displays.
hard copy devices, secondary and auxiliary storage media, intelligent terminals, and a communications interface to insure
survivable battlefield command and control systems. Research and development to validate distributed processing techniques
and multilevel secure software for more survivable systems will also be performed. This program ensures that required
training and support are provided to system developers and other Army organizations in the development and acquisition of
tactical systems using computer resources. Program provides resources for tailoring video disk technology to military
needs; communicative technology addresses the electronic distribution and use of technical material used by both combat sup-
port and combat service support units--a by-product of this effort will permit faster, more efficient distribution.
maintenance, and use of training materials.

G. (U) RELATED ACTIVITIES: This project is related to all Army battlefield automation systems, since it will provide a
standard family of computers, peripherals, and selected software for those systems. The instruction set architecture,
NLBUIA, to be used i NC? is under joint Air Force-Army management and control. MC? is an Army computer standardization
project oriented to tae technologies of 1984 and beyond with provision for continuing competition and technology insertion.
In this regard, there is a close relationship between the NC? Project and the Very Nigh Speed Integrated Circuits (VHSIC)
Program (627041). Related programs being carried on by the other services are the Navy's Naval Embedded Computer System
(NECS) and Ah/AYR-14 Programs, and the Air Force's NIL-STD-1750 Program. Activities of the other services are carefully
studied to avoid duplication. This project is related to the Army Field Artillery Tactical Data Systems (AFATDS).
2.37.26.A; Communications Electronics, 6.27. 6.27.0l.A; Tactical Automation Technology. 6.27.46.A; Automatic Test Support
Systems. 6.47.46; h1sslle Hinder (AN/TSQ-73), 6.41.02.A; and other Command and Control programs by developing new technol-
ogy, tools, equipment, interfaces, and systems engineering for these systems. An Ada Joint Program Office (AJPO) has been
established by the Under Secretary of Defense for Research and Engineering to manage the common Ada effort. The Army's Ada
effort has been coordinated with AJPO and received their acceptance that there is no unnecessary duplication of effort among
Army, the other Services, or the Department of Defense (DOD). Coordination to avoid duplication and provide guidance is
accomplished through the Department of Defense Computer Resources Technology Panel of the Management Steering Coemittee for
Embedded Computer Resources, meetings between project managers of services and agencies, and DOS reviews.
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H. (U) WORK PERFORMED BY: Carnegie-Mellon University, Pittsburgh, PA; Softech. Inc., Waltham, MA; WICAT, Inc., Ores, UT;
New York University, New York, NY; Teledyne Brown Engineering. Huntsville, AL; Higher Order Software, Cambridge, MA; EG&,
Rockville, MD; Computer Sciences Corp, Moorestown, NJ sad Falls Church, VA; IBM, Oswego, NY; General Electric, Syracuse, MY;
Raytheon, Sudbury, MA; RCA, Moorestown, NJ. Contracts will be awarded in FY62 to develop a aecure realtime operating system
family for MCF, and an in-house NCY validation system. It is estimated that contracts totaling $19.3 million will be aver-
ded in FY 1982. In-house development is performed by the US Army Comunicatlona Electronics Comand, Fort Moomouth, bJ, and
the Army Comunicative Technology Office, Fort Eustis, VA.

1. (U) PROGRAM ACCOMPLISDMENTS AND FIURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplisimenta: Revised technical and acquisition strategies were developed tir the
Military Computer Family to reduce risk and enhance industry interest. Experimental evaluations were conducted of existing
architecture to determine performance on military problems. As advanced architecture, Nebula, oriented to higher order lan-
guage and to realtime computation was designed. On 10 April 1981, 30-month Advanced Development Contracts were awarded to
General Electric, IM, Raytheon, and RCA for the competitive development of the AN/UYK-41 super minicomputer, the AN/UYK-49
microcomputer, and the Single Module Computer (a removable element from the AM/UYK-49). A contract to develop the Ads lan-
guage system has been awarded to Softech, Inc. A contract was awarded to provide a training device for the writing and exe-
cution of Ada programs. A Software Development Support System (SDSS) was established to certify all software products and
tools for Army software support centers. The microprogrammable multiprocessor (NMP) system was interfaced to the ARPANET,
demonstrating the capability for worldwide rapid post-deployment support. An Army-wide Post-Deployment Software Support
study was conducted and a concept and implementation plan developed. Participation was provided to NATO, joint service
panels, and Army software conferences, panels, and symposia an well as in planning the Army Implementation of DOD Directive
5000.29, Management of Computer Resources in Major Defense Systems. A revised standard (NIL-STD-1462A) was prepared as a
test programing language for Automatic Test Equipment (ATE) Systems. Work progressed on a maintenance information delivery
system. A cost algorithm and design guide was developed for a Test Program Set (TPS).

2. (U) FY 1982-PY 198 P1r m : The Military Computer Family (MCF) effort was consolidated into its own project in F,
1982, b186 (under PE 6.37.23.). Military Software Standardization was also consolidated into its own project in FY 1982,
D185 (under 6.37.23.A). Development of the Ada Language System will be completed as well as additional target generators
and software tools. Validation. verification, and testing of the Ads language will continue. Development of an Ada code
generator for the MCF computer will be initiated. Products and tools of the Ada language will continue to he Iaprov-d and
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supplied to other users. Formalization of training programs on Ada will be completed. Efforts In developing automated
requirements methodologies will be continued and tested to insure acceptance by the combat developer. Developeent of Life
Cycle Support Standards and Guidelines will be initiated. The Software Developent Support System (SDSS) will continue to
evolve into a development and life cycle support system. The transition of existing support software to the SDSS will be
completed. An initial multilevel secure operating system for MCI will be developed; the MCI prototypes will be validated
In-house. An independent development test will be performed on the MCI. Competitive advanced development contracts will be
initiated for MCF peripherals. Assistance will be given to project managers by defining and developing software alde for
the life cycle support of their systems. Support for the integration of primary tactical data and feeder systems will be
continued, and system engineering support to satisfy MCP requirements will be expanded. Participation on NATO, joint serv-
ice, and Army panels involved with computer resource management and standardization will continue. The DAICOK
Post-Deployment Software Support Concept Plan will be expanded. Distributed processing and data processing techniques to
promote survivability for battlefield functional areas will be developed. This includes developing an Experimental
Distributed Processing Fac' fty and the techniques for performance monitoring of a distributed system. A secure ARPANET and
AUIODIN 11 interface to the microprogremable multiprocessor will be provided. A prototype of an integrated network of tac-
tical mission-critical computer resources and means to provide quick-reaction support to the field will be developed. This
period will capture developments being advanced by industry in comunicative technology and incorporate them into military
prototype field tests; voice technology applications will be validated.

3. (U) Program to Completion: This is a continuing program.

(!
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A. (U) DETAILED BACKGROUND AND DESCRIPTION: Computers have become an essential pert of Army battlefield systems that per-
form the functions of comunications, command and control, intelligence analysis, surveillance, target acquisition, air
defense, weapons control, fire support, electronic warfare, navigation, equipment control, and combat support services. The
necessary growth In the use of automation has resulted in an extensive proliferation of different and incompatible computer
types. The Army has become seriously concerned that this proliferation will adversely affect survivability (ability to keep
computers functioning in wartime), and will increase significantly the cost and complexity of software development and sup-
port as well as hardware logistics, maintenance, training, and acquisition. The goals of the Military Computer Family (MCF)
are to make automation survivable, supportable, and affordable. The Army has established policy and a transition plan for
the use of a software-compatible Military Computer Family (MCF) in future systems and has initiated development of this fam-
ily. Members include a super-minlcomputer (AN/UYK-41), a microcomputer (ANI/UYK-49), and a alngle-board computer (which is
required to be a component of the AN/UYK-49). To assure survivability, computers will be ultra-reliable, have extensive
built-in test capabilities, and be able to function in harsh environments. All hardware will employ standard interfaces and
will be software-identical and fully plug-compatible in order to support distributed processing, graceful degradation, and
mobility of software. The ready availability of replacement parts, maintenance supports, and a high population of identical
units will further enhance survivability. To avoid technological obsolescence, multiple five-year production phases are
planned. Advanced technology will be introduced in each phase (via competitive, streamlined development) while maintaining
upward compatibility of instruction set and interfaces. For the first phase (now underway), 1964 technology will be used for
the production which is to start in 1986. To insure real competition that is sustained throughout the acquisition
life-cycle, the following strategy will be pursued: Each phase will start with an open solicitation for advanced development
for which four competitive contracts will be awarded. Areas of competition will be: technology, hardware architecture,
reliability, maintainability, life-cycle costs, power dissipation, size, weight, producibility, military specification envi-
ronment, speed, and memory capacity. Each contractor will deliver prototype hardware. Two of these contractors will be
selected to continue the competition through full-scale development, which will involve delivery of preproduction models and
integrated logistics support packages. Finally, a five-year fixed price requirements-type production contract will be awar-
ded to one of these contractors based on a competitive fly-off. The advanced 32-bit Army and Air Force instruction set
called Nebula (NIL-STD-1862) will be used throughout NCF to insure software compatibility. Nebula is a modern,
government-owned instruction set that was designed highly efficiuntly for military realtime systems and to support multilevel
security. (This efficiency will reduce memory requirements and pwrmlt faster computa~lon with less hardware.) Further,
Nebula Is oriented toward high order languages, and was specifically optimized for the new DOD language, Ads. This project
also Includes the competitive development of a range of advanced peripheral devices that are fully compatible with the
c o m lu t e r f a m i l y . U L S IUNCLASSIFIED
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B. (U) RELATED ACTIVITIES: This project is related to all Army battlefield systems employing automation as it will provide
an advanced family of computers and peripherals for such systems. Related exploratory development work is conducted under
6.27.0l.A, Tactical Automation Technology. The full-scale development portion of the program falls under 6.47.27.A. Related
efforts within 6.37.23.A are the Ads Language System and the Multi-Level Secure Tactical Operating System. Ada efforts are
coordinated and managed by the DOD Ada Joint Project Office. The instruction set to be used in the MCI is under joint Air
Force-Army management and control based on a Memorandun of Agreement (12 September 1980) between the Air Force Systems
Command and the Army Materiel Development and Readiness Command. The DOD management Steering Committee for Embedded Computer
Resources coordinates all service computer standardization programs. The Navy's NECS and AN/AYK-14 Programs and the Air
Force's MIL-STD 1750 Program are related efforts that address needs and timeframes different from those of MCF. There is no
unnecessary duplication of effort among these programs. MCF is the only DOD computer standardization project oriented to the
technologies of 1984 and beyond with provision for continuing competition and technology insertion.

C. (U) WORK PERFORMED BY: Primary contractors are General Electric Co., Syracuse, NY (teamed with TRW, Inc, Redondo Beach,
CA); IBM Corp, Oswego, NW; Raytheon Co, Sudbury, NA; RCA, Moorestown, NJ; EGlG, Rockville, RD; Carnegie-Mellon University,
Pittsburgh, PA; General Research Corporation, McLean, VA; and Research Triangle Institute, Durham, NC. The in-house
developing organization responsible for the project is the US Army Communications-Electronics Command, Fort Monmouth, NJ.

D. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Prior accomplishments were funded by 6:27.Ol.A (A094) and 6.37.23.A (DiO).
They are Included here for continuity. An advanced instruction set architecture (ISA), called Nebula, was designed in 1979
(with the help of industry and the other Services) and became MIL-STD-1662 in May 1980. Nebula came under joint Air
Force-Army control based on the 12 September 1980 Memorandum of Agreement. The joint Nebula Control Board, established in
November 1980, fine-tuned and evolved Nebula with significant support from the Services, Carnegie Mellon University, EG&G,
the Electronic Industries Association, the MCF hardware development contractors, and the Ada community. In September 1981,
the Nebula Control Board approved MIL-STD-1862A, the final standard to be used for hardware development. Development of a
prototype secure operating system kernel for Nebula is near cbmpletion. Four contracts totaling $27 million were awarded to
GE (with TRW), IBM, Raytheon, and RCA in April 1981 for competitive advanced development of all of the computers of the MCF.
A facility for acceptance testing of MCI computers was planned and procurement initiated. Design of the MCF life-cycle cost
model, to be used in analysis of competitive development approaches, was completed.

2. (U) FY 1982-FY 1984 Program: In FY 1982, the four contractors competing the MCF hardware development will complete
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design plans, reliability program plans, reliability prediction reports (first issue), nuclear program plans, testability
program reports, software documentation manuals, and producibility and production engineering plans. Preliminary and final
design review will be conducted. The life-cycle cost would be delivered by GRC, tetted by the government, and delivered to
the MC hardware contractors. Development of the prototype secure operating system kernel for Nebula will be completed.
Detailed planning will be completed for peripheral devices for the Military Computer Family. and procurement packages pre-
pa:ed. The FY 1983 Program is described below. Delivery of all competitive advanced development models of MCF will be made
in January 1983. In addition, the following competitive AD efforts will be completed: technology insertion plans, reliabi-
lity predictions, producibility and production engineering plans, producibility analyses, nuclear survivability requirements
analyses, and life-cycle cost analyses. Design teat I will be completed, and an In-Process Review held in Septemt-v 983.
Competitive advanced development contracts will be awarded for peripheral devices of the Military Co.puter Famlly. ultiple
competitive awards are planned for each of three groups of peripherals. In FT 1984, competitive :o-tracti for development of
each of the three groups of MCF peripherals will continue. Producibility and production eaineeriiv 7ana will be delivered
as will software documentation manuals, functional designs, technology insertion plans, teav 0.ns and .o'ures, and rella- "bility predictions. Planning will be completed and procurement packages prepared for the ;Px , :sputer llrsu. pmeot phase.

3. (U) Program to Comletion: Advanced development of computer peripherals will be completed and will transition to
full-scale development. 3.17. 7.A, (D187). Next phase development of computers will continue. This will be a continuing
effort to permit the award of new competitively based (from AD forward) production. Contracts are on a five-year cycle in
order to avoid technological obsolescence and sole-source lock-in.

4. (U) Major Milestones:

Current Milestone Date
Major Milestones Milestone Dates Shown in FT 1982 Submission

Award of Competitive Advanced Development
Contracts for the MCF Apr 81 Apr 81
Final Instruction-Set Architecture (Nebula) Nov 81 Nov 81
Standardized (MIL-STD-1862A)
Technology Insertion Plans Jan 82 Jan 82
Functional Designs of MCF Jun 82 Jun 82
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Project: 10166 Title: Military Computer Famly (McF)
Program Element: #6.37.23.A Title: Command and ControlDOD Mission Area* FIAT-Tactical Command and Control Budget Activity: U4 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

MCF Test Facility Operational Dec 82 Dec 82
Delivery of AD Models of MCF Jan 83 Jan 83
DT I Completed Jul 83 Jul 83
Technology Insertion Design Oct 83 Oct 83
Initiative of Next Cycle AD of MCE Computers Jun 84 Jun 84
Delivery of AD Models of MCF Peripherals Jan 85 Not Shown

5. (W) Resources ($ in thousands):

Total
FY 1981 FY 1982 FT 1983 FT 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDTE
Funds (Current Requirements) 0 13347 11865 13387 Continuing* Not Applicable
Funds (as shown in FY 1982

submission) 0 13386 13214 - Continuing Not Applicable

*The MCF Program includes cyclic developments in order to avoid sole-source lock-in and technical obsolescence. This Is the

reason that the project is described as continuing.

The reduction in Fy82 was due to use of adjusted inflation and civilian pay pricing indices. The decrease in FY83 is due to
Office of the Secretary of Defense reprograming action.
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.37.26.A Title: Combat Support Equipment
DOD Mission Area: 213 - Land Combat Engineer Support fludget Activity: #4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project IFy 1981 FY 1982 FY 1983 F 1Q84 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 5T36 6707 8-15 13781 Continuing Not Applicable

DGOI Combat Engineer Equipment 2687 3209 5964 9131 Continuing Not Applicable
DGI4 Container Distribution

Equipment 128 203 122 1384 Continuing Not Applicable
DX39 Gen,,ral Support Equipment 0 555 0 1290 Continuing Not Applicable
DK41 POL Distribution Systems 1497 1700 941 1034 Continuing Not Applicable
D428 Tactical Rigid-Wall Shelters 1424 1040 1086 510 Continuing Not Applicable
D471 Camouflage 0 0 0 432 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army requires new and advanced land combat service support
equipment to meet the logistics support and mobility requirements of the current and future battlefield. The effectiveness
and survivability of the combat forces in a hostile situation are highly dependent on supply capabilities. Vital cargo such
as fuel, Ammunition, food, water, and medical supplies must be delivered to field units in the required quantities, at the
right time and location, and in useable conditions. Increased use of commercial containerships and fuel tankers to efflclen-
tly handle the large volumes of supplies requires military equipment capable of offloading, transporting, and handling con-
tainerized cargo and bulk fuels. Providing essential logistics resupply equipment is a primary objective of this program.
This program also provides materiel that will Increase the Army's tactical mobility, increase battlefield survivability, and
reduce the logistics burden. New tactics] bridging will improve capabilities for crossing rivers and other natural barriers.
A containerized ammunition loading system will provide a capability for sustained rapid outloading of ammunition containers.
New water purification equipment will efficiently provide potable water from any source, including nuclear-, biological-, and
chemical-contaminated environments. The myriad of existing vans and shelters of various sizes and types will be replaced by
a new family of multipurpose tactical shelters. New hardened shelters will protect sophisticated communication/electronic
equipment against nuclear, ballistic, and chemical/biological threats. New environmental control equipment
(heating/air-conditioning) that is more effictit and highly reliable will be provided.
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Program Element: #6.37.26.A Title: Combat Support Equipment
DOD liason Area: #213 - Land Combat Engineer Support Budget Activity; #4 - Tactical Programs

C. (U) BASIS FOR FY 1983 RDTE REQUEST: Funding is required to conduct Advanced Development (AD) of major components and
subsystems for assault and tacticsl bridging; access and egress systems for present inventory bridging; means to detect clan-
destine tunnels dug by hostile forces; cmponents for a system to rapidly load ammunition into containers; bulk
fuels/distribution equipment to include largr-capacity fabric storage tanks, rapidly emplaceable pipeline, low-temperature
fuel dispensing, flexible hoseline, and field blending of fire-resistant fuels; equipment for cooling drinking water and
monitoring water quality; a family of expandable and nonexpandable tactical shelters; and kits to provide protection for tac-
tical shelters against nuclear, ballistic, and chemical/bioloRical threats.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total

Additional Estimated
FY 1981 FY 1982 FY 1983 To Completion Coat

RDTE
Funds (current requirements) 5736 6707 8113 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 5978 6720 8303 Continuing Not Applicable

The reduction of $242 thousand in FY 1981 funding level is a net result of an increase of $960 thousand in Project D428 to
accelerate development of electromagnetic interference and chemical/biological agent protection kits for Army shelters and
reprograming from other projects to higher priority Army requirements.

The funding decrease of $13 thousand in FY 1982 is a result of the amended budget request and the application of revised
inflation indices.

The reduction of $190 thousand in FY 1983 funding is the net result of an increase of $2611 thousand to support restructuring
the tactical bridging program and reductions in other projects to fund higher priority Army programs.
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Program Element: f6.37.26.A Title: Combat Support Equipment

DOD Mission Area. 13 - Land Combat Engineer Support budget Activity: V4 - Tactics! Program.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable
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Program Element: #, .37.26.A Title: Combat Support t
DOD Mission Area.1 3 - Land Combat Engineer Support budget Activity: 4 -Tactics] Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program supports Advanced Development (AD) of various Items which are
esential to the Army to provide the land combat support functions during combat and contingency operations. Included are:
caPabilities for rapid combat engineer construction; resupply of increasingly greater amounts of containerized cargo; mobile
water purification units and water distribution eauipment; environmental control for shelters and vehicles housing critical
electronic equipment and personnel in all climates; resupply of bulk fuels, oils, and lubricants (POL); and tactical shelters
to replace existing vans.

G. (U) RELATED ACTIVITIES: Coordination to avoid duplication and provide program guidance i accomplished through the
Department of Defense Joint Container Steering Group, the Joint Committee on Tactical Shelters, the Program Advisory Group
for Bulk Petroleum Puels Distribution, the Water Resources Management Action Group, and the DOD Executive Agent for
Land-Based Water Resources. Related Exploratory Development prograem are in Program Element (PE) 6.27.23.A, Clothing,
Equipment, and Shelter Technology, and Pt 6.27.33.A, Mobility Equipment Technology. Items in this PE progress to Engineering
Development in PE 6.47.17.A, General Combat 3upport.

H. (U) WORl PEEORMED BY: In-house efforts are performed by the US Army Mobility Equipment Research and Development
Command, Fort lelvoir, VA, and the US Army atick Research and Development Command, Natick, MA. Current contractors include
Pacific Car and Foundry, Renton, VA; Automatic Truck Loading Systems, Inc., Carlisle, PA; Airesearch Manufacturing Company.
Phoenix, AZ; Poster-"iller Associates, Incorporated, Waltham, MA; ICO Positive Seal Corporation, Odes.a, TX; Goodyear
Aerospace Corporation, Akron, ON; ILC Dover, Prederica, DE ; Albany International Research Co.. Dedham, MA; Southwest Research
Institute, San Antonio, TX; Budd Co. Technical Center, Port Washington, PA; Donaldson Co., Minneapolis, MN; Fiber Sciences,
Salt Lake City, UT; Fiber Materials, liddeford, ME; Exxon Materials Div., Greer, SC; sad US Geological Survey, Bangor, ME.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PRCGRAMS:

1. (U) FY 1981 and Prior Year Accomplishments: Peasibility testing of the prototype bridging system developed under a
United States-United Kingdom-vederal Repub ic of Germany tripartite program was completed. Structural tests were completed
on prototype materials for access/egreaes systems. Development of composite materials and structural elements for lightweight
bridging systems was continued. An earth resistivity technique for tunnel detection was evaluated. The Prestaged Ammunition
Loading System design has been established consisting of a dunnage subsystem, a transfer vehicle, and a dock-mounted con-
tainer loader. Tasting of the dunnage subsystem for restraint of 105 and 155m ammnition haa been completed. Two
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5,000-barrel collapsible fuel storage tanks were fabricated using a seamless veaving process. Design of a Petroleum Hoselife
Systes has been completed and fabrication of a prototype system Initiated. Prototype 200-gpm and 600-pm
turbine-engine-driven pumps designed for extreme cold weather operations have been tested in the Arctic. Fuel hoses and col-

lapible storage tanks have been fabricated using special low-temperature elastomers. Quick-connect pipeline couplings were
fabricated and tested. An advanced development contract was awarded for a fire-renistant-fuel field mixing unit.
Development of kits for interconnecting the Army family of shelters has been initiated to provide protection against elec-
tromagnetic interference and chemical agents.

2. (U) F 19H orm: Fabrication of a prototype access/egress system will be completed. Advanced development will
be initiated on an assau t ridge system for the heavy force and a wet-pap bridge for the light force. Evaluation of alter-
native tunnel detection techniques will be continued. Development of composite bridge members will continue. Design of the
dock-mounted container loader for the Preetaged Ammunition Loading System will be initiated. Development testing of two
5000-barrel collapsible fuel storage tanks will be completed. Engineer design testing vill be continued on components for
low-tempersture fuel dispensing systems. Development testing will be Initiated on a prototype Petroleum Hoseline System. A
hydraulic pipe Joining machine will be fabricated and design tests Initiated. Fabrication of a fire-resistan-fuel field
mixing unit will be initiated. Kits to provide chemical and biological agent and electromagnetic protection a d an intercon-
necting capability for tactica] shelters will be designed and Installed on a group of shelters. Prototype low-cost composite
panels for the Army family of tactical shelters will be fabricated.

3. (U) FY 1983 Planned Program: Development test@ on the tactical acceas/egrese system will be completed. Evaluation
of composite bridge structural members will be continued. Development of an assault bridge for the heavy force and a
wet-gap-crossinag capability for the light force will continue. Developments] test model@ of tunnel detection subsystems will
be acquired. Design of the entire Prestaged Ammunition Loading System will be completed. Advanced Development on the
5,000-barrel collapsible fuel storage tanks will be completed. Development testing of a hydraulic pipe joining machine will
be conducted. Operational teats will be conducted on the Petroleum Hoseline System. Development of the fire-resistant-fuel
field blending equipment will continue. Thermal and structural properties of composite panels will be evaluated for use In
the Army family of tactical shelters. Advanced development of a 50-foot accordion shelter will be Initiated. Advanced
development of kits for Interconnecting shelters will be completed.
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4. (U) TY 1984 Planned Program: Advanced development of the tactical access/egress system will be completed and the
program will transition to full-scale development. Selected composite structural elements will be integrated into tactical
bridge designs. Prototypes will be fabricated for the tactical bridging for the heavy force and vet-gap bridging for the
light force. The tunnel detection program viii enter the developmental and operational testing phase. Fabrication of com-
plete Preetage Amanition Loading Systems for field operational evaluation will be initiated. Development will be initiated
on a water quality jonitor. Design of equipment for detection and rapid development and production of ground water will be
initiated. Development will be initiated on a family of improved van air climate control systems. Developmental and opera-
tional testing of the lov-temperature fuel-dispensing equipment will be completed. Design of An automatic pipeline construc-
tion equipment system will be completed and fabrication of a prototype system initiated. Barrier materials to improve the
durability of the 50-foot accordian shelter viii he evaluated. methods of moving shelters in the field to facilitate inter-
connection/complexiing will be evaluated.

5. (U) Progrem to Con letion: This is a continuing program. Specific items will progress to Engineering Development
(ED) upon cvapletaM O Mvsnced velopment (AD), and new AD efforts will be initiated upon identification of critical sys-
tem requirements.
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FY 1983 RDrE CONGRESSIONAL DESCRIPTIVE SHUMARY

Project: * DGOI Title: Combat Engineer Equipment
Program Element: I 6.37.26.A Title: Combat Support Equipment

DOD Mission Area: 213 - Land Combat Engineer Support Budget Activity: 4 - Tactical Program

A. (U) DETAILED BACKGROUND AND DESCIPTION: The existing Army bridging systems are deficient in several areas. The
assault bridge used by the heavy divisions for gap crossings under fire Is limited in span length. Other dry-gap-crossing
systems are slow to emplace and recover and require excessive manpower. In addition, current bridging systems do not meet
the needs of the emerging high-technology light force, particularly the strategic air mobility requirements. In view of the
increased importance of the light highly mobile force, the key role of tactical bridging in insuring our mobility on the
modern battlefield, and the many tasks (including but not limited to bridging) required of the combat engineer, faster, lees
labor-Intensive bridging systems are needed to meet the needs of both the light and the heavy forces. To enhance the capa-
bilities of new and existing bridging, a system is also being developed to improve access and egrees to tactical bridge
sites. In addition to gap-crossing systems, this project supports the development of an improved system for the detection
of enemy tunnels to reduce the vulnerability of critical defensive positions and sensitive inatallationa to surprise attack. ,

B. (U) RELATED ACTIVITIES: Related exploratory development work is being conducted under Program Elemebt 6.27.33.A,
Mobility Equipment Technology. Engineering development effort in the tactical bridging snd tunnel detection areas is being
accomplished under Program Element 6.47.17.A, General Combat Support. There Is no unnecessary duplication of effort.

C. (U) WORK PERFORMED BY: The in-house work Is performed at the US Army Nobility Equipment Research and Development
Comand, Fort Belvoir, VA. Current contractors include Pacific Car and Foundry Co., Renton, WA; Fiber Science, Salt Lake
City, UT; Fiber Materials, Biddeford, ME; Exxon Materials Division, Greer, SC; Southwest Research, San Antonio, TX; and US
Geological Survey, Bangor, E.

D. (U) PROGRAIM ACCOHPLISiHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 snd Prior Accompllshments: Technical feasibility testing of the prototype bridging system developed
under the tripartite (United States-United Kingdom-Germany) development program wes completed. Budgetary constraints in the
UK and GE and a recent assessment of current tactical bridging requirements by all participants led to the decision to con-
clude the trilateral (UK-US-GE) development effort. The three nations intend to continue to maintain contact at the techni-
cal level to sustain existing interoperability and strive for its expansion. Structural tests vere completed on prototype
surface material for the crossing-site access/egress system. A bridge girder bottom chord was successfully manufactured
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Project: 0 DGOl Title: Combat Engineer Equipment
Program Element: 6 6.37.26.A Title: Combat Suppor t qu!ment P

DOD Misslon Area:"21 Land Combat Engineer Support Budget Activity: - Tactical Progrms

using organic composite materials, and the structural element was subjected to testing to determine Its load-carrying
capabilities. Development was initiated on using composite materials for tensile elements and web modules. Successful
development of composite material structural components will lead to increased span length and load-carrying capacity by
reducing the weight of the bridge structure and its launching mechanism. Final technical evaluation of the earth
resistivity subsystem of the tunnel detection system was initiated.

2. (U) FY 1982 Program: The design and fabrication of the prototype access/egress system will be completed. Advanced
development Is scheduled to begin on a new assault bridge for the heavy force and a wet-gap-crossing capability for the
light force. Design and fabrication of web and tensile elements using composite materials will be completed. Technical
evaluation of the earth resistivity and the improved seismic listening subsystems of the tunnel detection system will be
completed.

3. (U) FY 1983 Olanned Program: Developrwental test I of the prototype tactical crossing site access/egress system is
scheduled to be completed. Testing and evaluation of the composite materiel structural elements, (web, tensile elements and
bottom chord) is expected to be completed. Advanced development will be continued on the new assault bridge for the heavy
force and on an improved, wet-gap-crossing capability for the light force. Developmental test models of the Improved earth
resistivity and improved seismic listening subsystems of tunnel detection system will be acquired and, with other related
subsystems, readied for Developmental lest 1.

4. (U) FY 1964 Planned Program: Operational lest I of the prototype tactical crossing site access/egress system is
scheduled to be accomplished and the documentation assembled for decision review to proceed into full-scale engineering
development. Selected composite structural elements that successfully completed testing will be integrated into emerging
tactical bridging system designs. The evaluation of lightweight, high-strength composite and metal matrix materials will
continue and be extended to include other bridging structural components. Prototypes will be fabricated of the assault
bridge for the heavy force and the improved wet-gap-crossing system for the light force. Developnental Test (DT) I and
Operational Test (OT) I of the improved tunnel detection system are scheduled to be accomplished.

5. (U) Program to Completion: This s a continuing program.

6. (U) Major Milestones: Not applicable.
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Project: # DG001 Title: Combat Engineer Rquipment ~D
Program Element: I6.37.26.A Title: Combat Support Equipment

DOD M~ission Area: 0213 - Land Combat Engineer Support Budget Activity: #4 - Tactical Programs

7. (U) Resources ($ in thousands):

Total

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost

RDTE
Funds (Current requirements) 2687 3209 5964 9131 Continuing Not Applicable

Funds (as shown in FY 1982

submission) 2789 3217 3353 - Continuing Not Applicable

(U) The decrease of $102 thousand In FY 1981 funding level is the result of reprograming to higher priority Army

requirements.

(U) The decrease of $8 thousand in FY 1982 funding is the result of the amended budget request and the application of K..
revised Inflation indices.

(U) In FY 1983, an increase of $2611 thousand is required to fund advanced development of a wet-gap-crossing capability

for the light force and a new assault crossing system for the heavy force to meet recently Identified uaer needs for new

tactical bridging.
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Program Element: 96.37.30.A Title: Tactical Surveillance System

DOD Mission Area: 9342 - Surveillance and Reconnaissance Budget Activity: 14 - Tactical Programs

A. !RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FT 1982 FY 1983 FT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Costa

TOTAL FOR PROGRAM ELEMENT 10282 14984 Continuing Not Applicable

D560 Tactical Surveillance System 10282 14984 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the portion of the Army's Tactical
Exploitation of National Capabilities (TENCAP) program advahced development york which Is directed toward developing a tac-
tical support system to receive, process, and disseminate intelligence/information from multiple sources which locates enemy
units, activity, and targets representing a general tactical threat. Systems developed will be the primary source of Intel-
ligence on enemy second-echelon forces. Such Intelligence/Information is essential to the tactical commander to enable him
to fight and win while outnumbered in a high-intensity conflict. The tactical commander must have the capability to locate,
identify, engage, and attrite superior enemy forces at maximm range to insure that a manageable combat power ratio exists
in the main battle area. The tactical commander must also have the capability to seize the initiative from the enemy by
blunting his strength and exploiting his weaknesses. In the TENCAP Program, advanced techniques are applied to exploit
information (collected from a variety of nationally controlled sensors) which, in general, is not otherwise obtainable, and
then provide that information to the tactical command and control environment in a sufficiently timely and useful form to
greatly assist the commander in defeating the enemy.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: Continue Advanced Development (AD) work on hardware/software interfaces between
existing and future strategic and theater sensor systems and Army tactical exploitation systems. Continue Interim Tactical
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Program Element: 06.37.30.A Title: Tactical Surveillance System
DOD Mission Area. 42-Surveillance and Reconnaissance Budget Activity: 04 - Tactical Progr as

Imagery Exploitation System (ITacIES) development. Conduct TacJES system/subsystem tests and demonstrations in conjunction
with tactical exercises to assess the performance gains resulting from the use of new tactical surveillance systems. Begin
operator training for ITacIES.

D. COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

F¥ 1981 rT 1982 FY 1983 To Completion Cost

RiDTE
Funds (current requirements) 10282 14984 Continuing Not Applicable
Funds (as shown in FT 1982
submission) 10811 15030 Continuing Not Applicable

The FT 1981 reduction is based on a Congressionally approved reprooraming action. The FY 1982 decrease Is due to the appli-
cation of revised inflation and civilian pay pricing indices. The FY 1983 decrease is due to program realigmment.

E. (U) OTHER APPROPRIATION FUNDS: Not Applicable.
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Program Element: #6.37.30.A Title: Tactical Surveillance System

DOD Mission Area. 302- Surveillance and Reconnaissance Budget Activity: 94 - Tactical Programs

F. (U) DETAILED BACKQOUND AND DESCRIPTION: Data originating from a variety of strategic and tactical surveillance sen-
sors must be transmitted to central collection points where the data can be processed and analyzed. The resulting tactical
intelligence must then be rapidly disseminated and fused into the command and control environment in such a timely and use-

ful form as to materially influence the land battle. Techniques and equipment which will provide for this rapid receipt,

processing, and dissemination of intelligence data are being developed under this program.

G. (U) RELATED ACTIVITIES: Technological developments designed to shorten the time required to collect and disseminate
information are related to this development. These areas include automated search procedures, data link and data com-
pression technologies, and tactical identification and positioning. The use of satellite communications is being consid-
ered. This work is coordinated with appropriate departments and agencies. Program Element (PE) 6.47.40 (Tactical
Surveillance Systems) covers engineering development (ED) work which is related to this program.

". (U) WORK PERFORMED BY: RCA Corp., Camden, NJ; Aerospace Corp., El Segundo, CA; US Army Electronics Research and
Development Command (ERADCOM), Adelphi, ND; Ford Aerospace Corp., Palo Alto, CA; Systems Planning Corp.. Arlington, VA; MRJ,
Inc., McLean, VA; DDA, Inc., Melbourne, fL.

I. (U) PROGRAN ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: The systems interface elements for a demonstration system, the Digital
Imagery Test Bed (DITB), interfacing with one collection system were completed and tested. Necessary experimental work was
completed, and the DITB was prepared for an engineering demonstration. The Engineering demonstration was completed in fall
1979. Demonstration in a tactical environment (Reforger Exercise) was completed in fall 1980. System development fir
interface with a second collecton system was continued. Advanced development (AD) of subsystems for an advanced exploita-
tion system was continued. The DITB was deployed to the XVIII Airborne Corps, Ft Bragg, NC, for further operational eval-

uation. Specifications were developed for an Interim Tactical Imagery Exploitation System (ITacIES) based upon analysis of
FY80/81 demonstrations and operational evaluation results.

2. (U) FT 1982 Program: Improved communications and interfaces with the Interim Tactical ELINT Processor (ITEP) and

All Source Analysis Systft (ASAS) will be developed. Development of an Interim Tactical Imagery Exploitation System
(ITacIES) will begin. Software development for tactical exploitation of TR-I/Advanced Synthetic Aperture Radar System
(ASARS) data in ITeIES will continue in coordination with USAF. The DITR will be used to evaluate operational concepts and
techniques developed for ITacIES and to evaluate operator/system interfaces. Software development to integrate data from a
developing national sensor will begin.
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Program Element: *6.37.30.A Title: Tactical Surveillance System 
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3. (U) Pr 1983 Planned P ram: Development of the Interim Thctical luager' Fxploitation System (ITacIES) will
continue. software development or tactical exploitation of TR-I Advanced Synthe,:Ic Aperture Radar System (ASARS) data in
Tacies will continue. The Digital Imagery Test Bed wiI continue to be used to ealuAte operational concepts and techniques
for ITaclIES and to evaluate operator-system interfaces. Software development to integrate data from a developing national
Sensor will continue. Development of interfaces with the All Source Analysis System will continue. Operator training for
ITacIES will begin.

4. (U) FY 1984 Planned Program: Two ITacIES will be deployed to tactical Corps, and operational evaluation will
begin. TR-I[ASARS demonstrations and operational evaluations will be supported. Software development for Integrating data
from a new national sensor will continue.

5. (U) Program to Completion: This is a continuing program.
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: f6.37.32.A Title: Combat Medical Materiel

DOD Mission Area121fT5 -Land Warfare Support Budget Activity: 04 Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 F¥ 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 132 190 224 260 Continuing Not Applicable

1836 Combat Medical Materiel 132 190 224 260 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element i the basis for advanced development required
'o field ne and improved medical equipment essential to providing medically responsive field health care systems, espe-
.ially within the corps hospitals. These systems should be capable of handling large numbers and varieties of combat
injuries in a highly mobile environment, and simultaneously decrease utilization of resources while easing the burden of
Amy fielO logistics through development of efficient medical support systems.

C. (U) BASIS FOR FY 1983 ROTE REQUEST: These funds are necessary to advance the development of improved medical materiel
for use by the field medical system and to initiate associated development efforts to configure corps-level hospitals in
International Standards Organization/Tent, Extendible, Modular, Personnel (ISO/TEMPER) shelters.

D. (U) COI4PARISON WITH FY 1982 RITE REQUEST: ($ in thousands)

Total
Additional Estimated

PY 1981 FY 1982 11 1983 To Completion Cost

aDmE
Funs (current requirements) 132 190 224 Continuing Not Applicable
Funds (as shown in PT 1982
submission) 132 190 225 Continuing Not Applicable
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Program Element: 06.37.32.A Title: Combat Medical Materiel
DOD Mission Area: 0215 - Land Warfare Support Budget Activity: 04 Tactical Programs

The funding decrease of $1000 In FY83 Is a result of revised Inflation Indices.

E. (Ui) OTHER APPROPRIATION FUNDS: Not Applicable
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Program Element: #6.37.32.A Title: Combat Medical Materiel

DOD Mission Area: #215 - Land Warfare Support Budget Activity: #4 Tactical Programs

F. (U) DETAILED BACK(ROUND AND DESCRIPTION: The need for tactical flexibility in modern warfare and new weapon
developments has increased the problems and complexity of diagnosing and treating large numbers of devastating combat
injuries. This program is an aggressive research effort to develop new and improved medical field equipment in areas such

as diagnostic and special-purpose equipment and treatment and evacuation equipment. Special emphasis is placed on simplic-

ity for use by nonprofessionals, mobility to minimize burdens on the combat logistical system, and utility under a variety
of environmental conditions.

G. (U) RELATED ACTIVITIES: The program contains Items and systems that have progressed to advanced development from rela-
ted exploratory development Program Element 6.27.72.A, Combat Casualty Treatment Technology. Related Engineering
Development Program Element is 6.47.17.A, General Combat Support, Project D832, Combat Medical Materiel. Army development
is closely coordinated with Air Force, Navy, and other agencies' medical materiel development programs via formal symposia
and Informal contacts to insure that there is no duplication.

H. (U) WORK PERFORMED BY: All work is performed in-house by the US Army Medical Bioengineering Research end Development
Laboratory, Fort Detrick, Frederick, Md.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Two lists of tests for the field clinical analysis system were developed
and validated. Commercial companies have been surveyed as to the possibility of providing similar materials for comparison
testing. The spine boards were transferred to engineering development and type classified. The modification of the surgi-

cal scrub sink was successfully completed and submitted to the procuring activity (DPSC) for action.

2. (U) FY 1982 Program: Commercially available clinical analysis equipment will be compared to the proposed field
clinical system and its components, and a practical field system will be developed. The form/fit/function studies of ISO
Shelters/TEMPER Tent Field Hospital and configurations will begin.

3. (U) FY 1983 Planned Program: A request for proposal for the field clinical analysis system will be advertised;
evaluation of responses and awarding of a contract is planned. The low-dose X-ray system is scheduled to move into the pro-
totype development phase. The form, fit, and function studies to configure the lists of equipment in the medical sets,
kits, and outfits (SKO)) into ISO/TIEMPR shelters associated with development of corap-level hospitals are to be done. These
will identify to the lead Lahoratory (NABS), The Academy of Health Sciences (AHS). and OTSG specific medical requirements
for equipping these shelters (plumbing, medical gases, waste, electrical distribution, suction, heating atkd air
conditioning, etc.,) and identify and locate the positioning of mounting hardware for installed equipment.
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Program Element: #6.37.32.A Title: Combat Medical Materiel
DOD Mission Area- h215 - Land Warfare Support Budget Activity: DI4 Tactical Programs

4. (U1) FY 1984 Planned Program: The Steam Vacuum Pulse/Ethylene Oxide Sterilization Systems, medical Sao generationi
systems, field gurney, and the vital signs monitors for high-noise environment are candidates to be transferred Into
advanced development. Other requirements will undergo product Improvement or new development as required.

5. (U1) Program to Completion: This is a continuing program.
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FY 1983 1tl31 CONGRESSIONAL DESCRIPTIVE SINMARY

Program Element: 06.37.40.k Title: Division Air Defense Command and Control (SIORAD-C2 System)
DOD Mission Area: #222 - Ground-Based Antiair Budget Activity: #4 - Tactical Programs

and Tactical Missile Defense

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project PY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
tUmber Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 12029 9171 4399 8344 211371 245499
QUANTITIES 2

D593 Short-Range Air Defense 12029 9171 4399 8344 211347 245499
Command and Control
(SHOiAD-C

2 System)

5. (U) BI.E? IESCRIPT1ON OF ELEMENT AND MISSION NEED: Short-range sir defense (SHtOPAD) comand and control is provided
through three major elements: A sensor to provide aircraft position data, command and controlling information provided by
data processing subsystems to enhance the air defense system gunner's capability in effectively engaging the target, end a
comumications medium which provides for the exchange f controlling and bensor Information. The present manual SHORAD com-
mand and control system furnishes these elements with marginal to unacceptable effectiveness. When considering the improved
short-range air defense weapon capabilities and the increased capability of threat aircraft. the present command and control
system does not support the force commander's requirement to manage air defense and use weapons effectively. The shortfalls
in the flow of air battle information result in slow, error-prone dissemination of airspace control orders by SHORAD coman-
ders, incomplete and inaccurate engagement information to ShORAD gunners, and untimely and inaccurate sensor data to the
entire system. The impact of these shortfalls causes missed opportunities to engage enemy aircraft, the useless expenditure
of air defense munitions through the simultaneous engagement of a single aircraft by two or more weapon systems, and
Increased risk to friendly aircraft. A new SHiORAD command and control system is necessary to improve the effectiveness of
SHORAD weapons and overcome present shortfalls by integrating weapons, sensors, and data devices into a functional system.
This will be accomplished through the use of digital processing of target information, improved dissemination of air threat
warning and weapon control orders, and the introduction of additional instrumentation to allow timely and accurate presents-
tion of appropriate battle information at the gunner position. Data for Airspace Management will be provided by the SWORAD
C2 system to support the air space management element. An automated interface will be provided to allow Air Defense
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Program Element: 06.37.4O.A Title: Division Air Defense Cmmand and Control (SHORAD-C2 System)
DOD ission Area: #222 - Ground-Based Antlair Budget Activity: #4 - Tactical Programs

and Tactical Missile Defense

information to be providcd to other battlefield automated systems when they are fielded. To support earliest practical
deployment of a viable command and control system that fulfills a :ear-term requirement, the maximum use of
already-developed hardware will be Investigated.

C. (U) BASIS FOR 1983 ilE REQUEST: The requested funds are needed to conduct the Army in-house system definition which
will provide the essential preparation for the Engineering Development (ED) phase. This system definition includes an
activity schedule that started in 4th Quarter FY81. Requested funds are needed for operation, modification, and support of
test system requirements, system configuration design alternatives, support of Cost and Operational Effectiveness Analysis
(COEA), system modeling, critical experiments, test and evaluation plans (including test support hardware) Integrated
Logistics Support (ILS) plans. ED source selection plans, and interface definition.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission l/

Initiate System Design 1/ 2Q80 2Q
7
9

Concept Feasibility 1/ 1Q81 4Q80
Demonstration

General Officer Review 3Q
8
1

Couplet* ffstem Alternatives
Design 1Q8

3  
3Q61

In-Process Revle IQ8 3  
None

Request for Propose for 3Q83 None
Engineering Development 1/

Army Systems Acquisition IQ84  
None

Review Council 11 1/

Engineering Development Award 2Q84 None
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Program Element: 06.37.40.A 'itle: Division Air Defense Comand and Control (SiOAD-C2 System)
DOD Mission Area* 22 - Ground-Based Antlair Budget Activity: 04 - Tactical Programs

and Tactical Missile Defense

I/ Program Schedule and milestones were changed in response to General Officer Review direction and direction from DA to
conduct System Definition by Government laboratories.

D. (U) COMPARISON WiH FT 1982 ROTE Request: ($ In thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completin Cost

ROTIE
Funds (current requirements) 12029 9171 4399 219691 245499
Funds (as shown in FY 1982
submission) 12029 13134 12562 26654 59117

1he changes in FY82 and FY83 are due to reprograming to higher priority programs. The decrease in FY82 represents a change
in program strategy directed by a General Officer Review.

L. (U) OlhER APPROPKIA11ON FUNDS: ($ in thousands)

Total
FY 1961 FY 19b2 FY 1963 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Other Procurement, Army
Funds (current requirements) 0 0 G 0 1292000 1292000
Funds (as shown in Ft 19b2

submission) 0 0 33674 6 64959 98633

(Quantities (current rcquirements) 20 20

quantities (as shown in FT 1982
submission) 20 20
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Program Llement: 06.37.40.A Title: Division Air Lefense Comand and Control (SHORAD-C2 System)
DOD Hission Area: 1222 - Ground-Based Antlair Budset Activity: 14 - Tactical Progrms

and Tactical hisslle Defense

I/ The decrease in funding requirements in FY63 is because more development time is needed before procurement begins on a
system which has acquired more requirements by the user. The increase in the "to completion cost" reflects the higher cost
of a more complex system.
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Progrm Zlment: *6.37.40.A Title: Division Air Defense Command and Control (SHORAD-C2 System)
DOD Mission Area: 122- Ground-based Anttiir budget Activity: 0A - Tactical Programs

and Tactical Nhssil Defenes

F. (U) DETAILED BACKGROUND AND DESCRIPTION: To fight and win on the battlefield In the 1980's, Short Range Air Defense
systems require an Integrated command and control (2). A SHORAD Command and Control system will improve the effectiveness
of SHORAD systems by providing precise and timely target information, including tentative target identification, to the
SNORAD gunner. This will allow the gunner more time for positive visual identification, and allow engagement of targets in
the forward aspect. The gunner's effectiveness in selecting only hostile targets for earliest possible engagement will be
enhanced because he will be able to identify and engage targets before the targets pass overhead. This function, called
.cueing," will be performed by acquiring target data from a sensor (radar), and transmitting that data to SHORAD gunners via
a digital data link over Standard Army Radios. The architecture for the cueing system will be determined by the Conept
Feaesibility Demonstration planned to start in IO1Y81. The sensor must have an automated capability for extracting target
and transmitting target data with frequent updates as the target moves. The gunner must he furnished a device whic, will
receive and display this improved target position data In such a way that the gunner can accurately determine target direc-
tion (at least within 1O degrees in ezimuth). The SHORAD C2 system will also provide an improved interface between the
SHORAD battalion and a nearby HAWK or Patriot battalion. This improved interface will be used to provide the second major
function of the SHORAD C2 system, called "alerting." Alerting is described as warning all friendly ground forces of
Impending air attack so that those forces may take protective/defensive measures. This interface will be implemented by

extracting infotation from the AN/TSO-73 fire distribution system at the HAWK battalion or from the Patriot Command/Control
Set, transmitting that Infomation by HF radios directly to several locations simultaneously in the SHORAD battalion,
Including the battalions' liaison elements at the maneuver units. Alerting information can be transmitted to the lower
echelons by using FH radio nets within the maneuver units. The use of HF radios will greatly expedite this alerting Infor-
motion by eliminating several retransmissions of the date required by use of the shorter range over VHF radios. The alert-
Ing system may be automated or manual, as determined by the CDIF. The alerting system In addition to the function described
above, will also expedite the transfer of general weapon control instructions from the NATO command through the Patriot or
HAWK battalions to the SHOWAD battalion. Once these weapon control instructions are within the SHORAD battalion, the cueing
system will be used down to the SNHOAD gunners. In the late 1980's, the SIIORAD C2 system (both cueing and alerting) will be
supported by the PLKS/JTID (Position Locating and Reporting System/Joint Tactical Information Distribution System) Hybrid.
Air space data from over the division area, such as friendly aircraft position and ID, will be provided through the SHORAD
c2 system to the Division Air Management Element (DAME).
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Program Element: 96.37.40.A Title: Division Air Defense Command and Control (SIIORAD-C2 System) " )
DOD Mission Area: 0222 - Ground-Based Antiair Budget Activity: 94 - Tactical Programs

and Tactical Hisi'e -Defense

G. (U) RELATED ACTIVITIES:
System Program Element #

Roland 6.43.09.A
Chaparral 2.37.30.A
DIVAD Gun 6.43. 18.A
Vulcan 2.37.41.A
Stinger 6.43.06.A

The operation and/or configuration of the above systems will be directly affected by the SHORAD comand and control system.
Unnecessary duplication of effort will be avoided by continued direct contact and exchange of status information between and
among the project offices involved.

H. (U) WORK PERFORIED BY: Program management will be performed by the Project Manager, Air Defense Command and Control
Systems (ADCCS), assigned to the US Army Missile Command (MICO), Redstone Arsenal, Alabama. Concept Definition is being
performed by the Army Missile Laboratory at MICOM. Other contracted efforts will be performed by competitively selected
contractor(s). Modifications required for Air Defense weapons systems will be acquired through the office currently respon-
sible for the hardware communications modifications contractor for that hardware.

I. (U) PRO RAM ACCOMPLISIHMENTS AND FUTURE PROGRAMIS:

1. (U) Fl 1981 and Prior Acc mplishments: The US Amy Communications Research and Development Command (COgADCO() and
the US Amy Air Defense School (USAADS) coordinated a study titled "Division Air Defense Command and Control Analysis,"
which concluded that operational effectiveness, reaction time, kill ratio, and aircraft identification could be improved
with the introduction of automated command and control for SHORAD weapons. In-house efforts at COgADCOM wmre begun to
define C2 systems, exploiting existing off-the-shelf hardware. CORADCOM allocated $60OK from program element 6.27.01.A,
Project W92, Communications Technology, in FY 1979 to initiate a program that would lead to development of an improved
SHORAD C2 system to meet urgent requirements in Europe and evolve into an "upgraded system" that could more fully exploit
the capabilities of new weapons systems. Concept development for the overall system was initiated. The SHORAD C2 Program
was placed under management of the Project Manager, Air Defense Command and Control Systems, in FY79. In FY60 hardware and
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Program Element: #6.37.40.A. Title: Division Air Defense Command and Control (SHORAD-C2 System)
DOD Mission Area: 9222 - Ground-Based Antlair Budget Activity: #4 - Tactical Programs

and Tactical Missile Defense

software were acquired to initiate a Concept Feasibility Demonstration. The Concept Feasibility Demonstration (CFD)
demonstrated various architectures for cueing and for alerting. A General Officer Review revalidated the requirement and
approved an acquisition strategy which included using the competitive process for senaoL selection. Plans were developed to
Initiate the Army in- ,use effort to support the Engineering Development Request for Proposal.

" 2. (U) FY 1982 Program: A DARCOG in-house effort will be initiated to refine system requirements; define system con-
figuration alternatives; support the Cost and Operational Effectiveness Analysis (COEA) process and define test and eval-
uation and ILS requirements. Computer models will be developed and used In conjunction with critical experiments to define
system interface requirements. Where appropriate, Industry assistance will be solicited. All those efforts will support
Project Manager, Air Defense Command and Control (ADCC), development of the RFP for ED. Long-leadtime Government-Furnished
Equipment (GFE) to support the ED contractor(s) will be purchased.

3. (U) FY 1983 Planned Program: Continue DARCCO In-house efforts Initiated in FY82 to support the competitive pro-
cess for selecting the ED contractor(s). Aditional long-leadtie GFE to support the ED contractor(s) will be purchased.

4. (U) FY 1984 Planned Program: Selection and award of ED RIp's.

5. (U) Program to Completion: Production of hardware is expected to support initial deployments in FY09.
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T 1983 RTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.37.45.A Title: Tactical Electronic Support Measures (ESM) Systems
DOG Mission Area: 373 Tactical Surveillance, Budget Activity: F4 - Tactical Programs

Reconnaissance, and Target
Acquisition

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project Fy 1981 FT 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELDENT 4620 7381 Continuing Not applicable

D925 All Source Analysis System 4620 7381 Continuing Not applicable

B. BRIEF DESCRIPTION O? ELE4ENT AND MISSION NEED: The past decade has witnessed major technical advances and the
introduction of increasingly sophisticated weapons and Intelligence gathering systems into the strategic and tactica] opera-
tions of military forces, both friendly and opposing. Army commanders at all echelons must have an intelligence system
which will provide early detection, identification, and location of these enemy critical nodes in order to employ our own
forces and weapons for effective enemy attrition. This program supports completion of the advanced development of the
Signals Intelligence/Electronic Warfare subsystem (SEWS) of the All Source Analysis System (ASAS), for operation of timely
and effective cambat intellience and electronic warfare (EW) information and control of intelligence/EW assets.

C. (U) BASIS FOR Fl 1983 RDTE Request: Complete software and hardware development, integration and acceptance testing.

D. COMPARISON WITH FY 1982 RDTE REQUEST ($ in thousands):
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Program Eleament: 16.37.45.A Title: Tactical Electronic Support Measures (ESN) Systems
DOD Mission AreaT13 -Tactical Surveillance, ludget Activity: IA - Tactical Progrsms

Reconnaissance, and Target
Acquisition

Total
Additional Estimated

Fy 1981 FY 1982 FY 1983 To Completion Cost

RiTE
Funds (current requirements) 4620 7381 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 2621 7404 Continuing Not Applicable

In FY 1982 and prior, this Program Element included project OD907 (Tactical Electronic Surveillance Systems). Project D907
funding profile is contained in Program Element 6.37.66A (Tactical Electronic Surveillance Systems). Increase in PY 1961 and
1983 is due to reprogramIng action to accelerate software development efforts. Decrease in FY 1982 due to inflation index
change.

2. (U) OTliER APPROPRIATION FUNDS: ($ in thousands): Not Applicable.
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)
Program Element: #6.37.45.A Title: Tactical Electronic Support Measures (ESM) Systems

DOD Mission Area7 l7373- Tactical Surveillance, Budget Activity: 94 - Tactical Programs
Reconnaissance, and Target

Acquisition

F. DETAILED BACKGROUND AND DESCRIPTION: Based on summer 1980 Congressional guidance to redirect the BETA project, the
Services prepared a Joint Tactical Fusion Development and Acquisition Program Plan. It combines the Amy Technical Control
and Analysis Center (TCAC) projects, the All Source Analysis System (ASAS), and the Battlefield Exploitation and Target
Acquisition (BETA) project with the Air Force Enemy Situation Correlstion Element (ENSCE, formerly ATFD) in a joint program
for the full-scale development and fielding of an ASAS for the Army and ENSCE for the Air Force. This program supports the
ASAS development by providing for the advanced development and prototype fabrication of one Corps-level, five-shelter model
of a Signal Intelligence/Electronic Warfare Subsystem (SEWS). The software developed and integrated into this Corps-level
model is also required by the Technical Control and Analysis Center - Division (TCAC-D). The TCAC-D is a Quick-Reaction
Capability (QRC) program TCAC-D hardware procurement was accomplished with
Fl 1979 OPA funding. The Joint Tactical Fusion Acquisition Strategy is based upon an evolutionary approach that sakes
maximum use of current fusion-related efforts. It takes an existing software baseline, develops a compatible hardware set
for the tactical environment, and provides for the incremental development of software tailored to User needs and experi-
ence. With the early fielding of TCAC-D, the project ill be oriented to software Imprivements that address imsedi-
ate User needs on the fielded TCAC-D or identified in User evaluation of the Corps Model SIGINT EW Subsystem (SEWS).

G. (U) RELATED ACTIVITIES: The following current related Services/aRencies Program Elements (FE) apply: 6.43.21.F (Joint
Tactical Fuslon Program); 6.43.21.A (Joint Tactical Fusion Program); and 3.58.85G (Tactical Cryptologic Program). There Is
no unnecessary duplication of effort among the Services and agencies.

H. (U) WORK PERFORMED BY: The major contractor for the current advanced development effort is RCA Corpo. ,tion,
Burlington, NA. In-house developing organizations are: US Army Electronics Research and Development Commad (ERADCON),
Adelphl, MD; US Army Electronic Warfare Laboratory, Fort Monmouth, NJ; US Army Materiel Development and Readiness Command
(DARCOH), Alexandria, VA, and the Program Manager, Joint Tactical Fusion Program.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1981 and Prior Accomplishments: Advanced development of the Signal Intelligence/Electronic Warfare
Subsystem (SEWS) to support the development of the All Source Analysis System (ASAS) was initiated. The hardware is one
Corps-level, five-sheltet prototype model. The software under development is applicable to both the Corps-level model and
the Technical Control and Analysis Center - Division (TCAC-D). The QRC TCAC(D) will be fielded

TCAC(D) hardware was provided with FY 1979 OPA funding. During 1981 two Corps model shelters wre
delivered as well as a TCAC(D) software package for the terminals.
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I.

Program Element: 06.37.45.A Title: Tactical Electronic Support Nessures (ESM) Systems
000 Mission TreaT #37r-Tactical Surveillance, Budget -ctivity: F4 - Tactical Programs

Beconnaissance, and Target
Acquisition

2. (U) IY 1982 Program: Emphasis in FYA2 is on the software, which is the pacing factor in the TCAC(D) fielding and
the completion of the Corps-level (SEWS) developmental effort. The software version required for the TCAC(D) deployment
will be completed in May 1982 and followed by system acceptance testing in the Nay-September 1982 timeframe.

3. (U) FY 1983 Planned Pr rem: The special evaluation of TCAC(D) utilizing the deployment version of the Carp's
model software-will begin In Octor 1982 and deployment planned for 2nd quarter FT 1983. Hardware delivery, software inte-

Frstlon, and acceptance testing of the Corp's model SIGINT EW subsystem (SEWS) will be completed in 2QFY83. The Corp's
model will be employed to best support Army fusion requirements. Options range from continued User evaluation at Fort Rood,
to training, to various deployment modes in a Division or Corps configuration. Regardless of the option chosen, continuing
feedback into the All Source Analysis System (ASAS) development effort will be effected.

4. (U) FY 1984 Planned Prosrmm: The project will address planned software improvements essential to TCAC(D) opera-
tion. Other longer term use -identified needs will be factored into the development program for ASAS-Program Element
6.43.21A (Joint Tactical Fusion Program.)

5. • Progrwa to Completion: Same as paragraph 4 above. In addition, this program element will includ, development
of an collection, analysis, and reporting system beginning in PY 1985.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.37.46.A Title: Single Channel Ground and Airborne Radio System (SIMCGARS)
DOD Mission Area- -13 Tactical Communications Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES (Project Listing): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRA ELEMENT 25088 13682 17862 0 0 97484

D555 Single Channel Ground 25088 13682 17862 0 0 97484
and Airborne Radio
Subsystem (SIMCGARS) -N

3. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides for the advanced development of the Very High )
Frequency (VHF) Single Channel Ground and Airborne Radio System (SINCGARS-V) and selected ancillary devices. SINCGARS is
the future combat net radio (push-to-talk netted operations) replacing the current VRC-12 series, and is the primary means
of communications for armor, artillery, and infantry forces. It is used primarily from brigade down to platoon.
Configurations consist of masnpack, vehicular, and aircraft. Larger and less mobile radios capable of communications via
multichannels (12, 24, etc.) through the means of multiplexing equipment are not covered under this element. In addition to
providing a radio with improved maintainability and reduced size and weight, SINCGARS-V will satisfy the need for a tactical
radio system to operate in an electronic countermeasure (ECM) environment.

C. (U) BASIS FOR 1Y 1983 RTE REIUST: Funds are requested for the continuation of the SINCGARS-V contractual effort to
include system test and eveluation of the Advanced Development Prototypes, internal support, and preparation for the next
decision milestone in FY83. Funds are also requested for contract awards for Advanced Development of the Steerable Null
Antenna Processor (SNAP II), the Vehicular Intercom System, and Audio Transducers (earphones, microphones, loudspeakers)
which will interface with the SINCGARS-V radio.
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Program Element: 06.37.46.A Title: Single Channel Ground and Airborne Radio System (SINCGAILRS)
DOD Mission Area, J - Tactical Communications Budget Activity: 11. - Tactical Programs

Milestone Dates Shown

SINCGARS-V Major Milestones Current Milestone Dates in FY82 Submission

Advanced Development (AD) APR 78 APR 78

Contract Award

DA Program Review DEC 81 Not Shown

Maturation Testing MAR 83 JUN 82

ASARC/DSARC III JAN 83 MAR 85

Production Award MAR 83 Not Shown

Change in milestone dates (SIMCGARS-V only) is directly attributable to a recent Army decision to streamline the direction
of SINCGARS to expedite fielding of a new combat net radio.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 25088 13682 17862 0 97484
Funds (as shown in FY 1982
submission) 25539 15225 9135 1000 76695

Quantities (cu.rent requirements) 0 0 450 37455 37905
Quantities (as shown in FY 1982

submission) 0 0 0 0 0
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Program Element: #6.37.46.A Title: Single Channel Ground and Airborne Radio System (SIMCGARS)

DOD Mission Area: 9345 - Tactical Communications Budget Activity: #4 - Tactical Program.

(U) Increases in total estimated costs are attributable to the following:

a. (U) Cost growth on the three competitive contracts which curtailed the program in FY8i and delayed IOC by 14
month.

b. (U) Incorporation of a modification to the Integrated Logistics Support (ILS) Package to all three contractors.

c. (U) Reduction in FY 1982 is a result of Joint Congressional action.

d. (U) Increase in FY 1983 will reinstate items deferred in FY 1981 due to funding restraints.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FT 1981 FtY 1982 FY 1983 Additional Estimated K
Actual Estimate Estimate To Completion Cost

Other Procurement, Army
Funds (current requirements) 0 0 19800 413700 433500
Funds (as shown in FY 1982

submission) 0 0 0 0 0
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Program Element: 16.37.46.A Title: Single Channel Ground end Airborne Radio Syatem (SI)CGAU)
DOD Mission Area.1W -Tacticsl Communications Budget Activity: 94 - Tactical Programs

7. (U) DETAILED BACKGROUND MiD DESCRIPTION: The objective of this task is to develop a new family of combat net radios
(manpack, vehicular and aircraft configurations) and selected ancillary devices. The radio has the following key
development goals: (1) modularity and maximum commonality of components in the various configurstions; (2) capable of
operating with an add-on Communications Security (CONSEC) and Electronic Counter-Counteroeasure (ECCH) modules; (3)
interoperable with combat net radios of our NATO allies; and (4) capable of operating In a nuclear environment (Defense
Nuclear Agency participation). There Is extensive participation in the program by the Air Force, Navy, and Marine Corps.
SINCGAKS-V is being designed either to replace Air Force. Navy, and Marine Corps close sir support VHF radios or to be
interoperable with them. The system will be capable of operating with or without C0MSEC, with or without ECCH, or as a
total system in all modes. It will transmit voice, tactical data and record traffic to include teletype and facsimile. To
insure a total systems approach on critical ancillary d.'ices, the following are under this element:

(1) (U) Vehicular Intercom System: This is the intercom system of the future to replace the antiquated ANNVIC-l.
Techniques and objectives being explored art (a) improved operational functions and capabilities, (b) improved reliability
and durability, (c) improved installation and maintenance, and (d) improved CONSEC.

(2) (U) Tranducers: New tranducers. ece being developed that will increase intelligibility at reduced volumes to

overcome hearing losses. The two basic approaches are to: (a) reduce background noise by filtering and directivity, sad
(b) to extend the audio bandwidth.

G. (U) RELATED ACTIVITIES: Program Element 6.47.51.A, SINCGARS Engineering Development; Program Element 6.27.O1.A,
Communicatons Electronics; Program Element 6.37.07.A, Communications Development; and Program Element 6.47.Ol.A,
Communications Engineering Development, provide exploratory, advanced, and engineering developments of related and
supporting single-channel net radio equipment.

H. (U) WORK PERFOEED BY: Contractors are: Cincinnati Electronics Corp, Cincinnati, OR; ITT Aeronautical/Optical
Division, Ft Wayne, IN.
In-house developing organization is the US Army Communications Research and Development Command (CO(AO). The Natiomal
Security Agency (NSA) Is responsible for development of the CONSEC Module (VANDAL).
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Program lement: 06.37.46.A Title: Single Channel Ground and Airborne Radio System (SINCGARS)
DOD Mission Area: 345 - Tactical Communications Budget Activity: #4 - Tactical programs

I. (U) PROGRAM ACCCPLISHHENTS AND FUTURE PROGRAMS:

I. (U) Fy 1981 and Prior Accoplishments: During FY 1981 a severe funding shortfall due to cost growth necessitated a
funding limitation on the three contracts and subsequent restructuring to reduce scope and live within available program
resources. Effective I ceptamber 1981, each contract was restructured to: (1) Complete development of manpack/vehicular
coefigurations including lectronic Counter-Countermeasures (ECCH); (2) defer all effort on aircraft subavatem. COMSEC
Unit, Securable Remote Control Unit and Data Adapter; (3) terminate all effort on auxiliary receiver; (4) initiate
development of the expanded logistic package. Each contract now has a not-to-exceed ceiling price subject _o downward nego-
tiation only. Actions to definitixe are expected to be completed during early FY82. The Advanced Development (AD) contract
for the SOP 11 was awarded in September 1981. Work was initiated on the procurement data package and specifications for
the vehicular intercom system and audio transducers AD program. Completion of brassboard model phase on SINCGARS-V with
engineering design teats conducted at all three contractors' plants. Work was initiated on Advanced Development Model (ADM)
fabrication and assembly.

2. U F 1982 rogra: The Army streamlined the direction of the SINCGARS program to expedite the fielding of the
radio. The decisionaws baed upon the urgent need for a new tactical radio with Electronic Counter-Countermeasures (ECC4)
capability. The new program will field a radio system (a division set) in July 1985 vice July 1986. Two contractors, both
developing the slow hopping technique, will each provide advance development models with their ECOI modules in August 1982
for limited laboratory and operational testing prior to production award. The fast frequency contract has been terminated.
The requirement for that technology is no longer required. Items deferred (airborne subsystem CONSEC unit, securable remotc
control and data adapter) due to funding limitations will be resumed.

3. (U) F 1983 Plnnd ram Funds requested are required for SINCGARS-V maturation testing and the development of
deferred iteis.or t ASARC/DSARC. Develop Technical Data Package for the next phase of the program. DTIOT I
started on the Vehicular Intercom and Audio Transducers. Engineering support provided on the SNAP 11.

4. (U) Fy 1984 Planned Prog: Continue funding of manpack/vehicular configuration together with those associated
subsystems previously derre. current program is structured to achieve a production decision on the aanpack/vehicular
configuration with ECO. Items deferred in FY 1981 due to restructuring the contracts will enter an engineering development
phase to allow production. DTOT I completed on the Vehicular Intercom and Audio Transducer Programs. Engineering support
and Incremental funding of contracts continued. Technical Data Packages for Engineering Development (ED) finalized.
Solicitations released. Proposal evaluation initiated. DT/OT I initiated on the SNAP II. Engineering support provided.
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5. (U) Program to Complelion: Program initial Operational Capability (10C) scheduled for July 1985. Proposal

evaluations completed. ED contracts *warded on the SNAP 11, Vehicular System and Audio Transducer Programa. This project

is continued in Program Elment 6.47.51.A, Project Number D282.

K
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Subsystem SI CARS )
DOD Mission Area: # 34 - Tactical Comuunications Budget Activity: f4 - Tactical Program

J. (U) Test and Evaluation Data:

I. (U) Development Test and Evaluation.

a. (U) Development testing of SINCGARS-V will consist of Engineer Design Testing (EDT) and Advanced Development
Verification Tests (ADVT) designed to determine and validate the degree to which the contractors meet the technical criteria
of the user. In addition. Advanced Development equipment will be tested to evaluate technical performance compared to
requirements of the specification.

b. (U) There aze two prototype development contractors: Cincinnati Electronics., Cincinnati, Ohio, and ITT
Aerospace/Optical Division. Ft. Wayne, Indiana. The US Army Test and Evaluation Coimand (TECON) is the proponent agency
responsible for the conduct of development tests. For test and evaluation support TECOM has contracted with Bell Technical
Operational Corporation. Sierra Vista, Arizona. US Army Materiel Systems Analysis Activity is the independent DT designer
and evaluator. SINCGARS-V is a major Army program managed by a fully chartered Project Manager Office.

c. (U) The test facilities to be utilized in the conduct of DT are the Center for Communication Laboratory facil-
ities, Ft. Monmouth, NJ and Army Electronic Proving Ground (AEPG), Ft. IHuachucs, AZ. Army civilian and military personnel
will be used to conduct these tests. Contractor test facilities and personnel will be used to conduct the contractor por-
tion of the DT. AEPG personnel vill monitor these tests.

d. (U) The schedule for testing is:

(1) (U) EDT (Draft Plan) January 1980
(2) (U) EDT July 60-January 82
(3) (U) Final Design Review March 1982
(4) (U) ADVT (Draft Plan) March 1982
(5) (U) ADVT (Contractor) June 1982-February 1983
(6) (U) Test Evaluation Master Plan (TEMP), March 1982

e. (U) Each contractor will provide 4 receiver-transmitters in the follcwing configurations for limited
development testing:

(1) (U) Two (2) Manpeck
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(2) (U) Two (2) Vehicular (Short-range)
(3) (U) Two (2) Vehicular (Long-Range)
(4.) (U) Two (2) Vehicular Lang-Range with additional Short-Range capability
(0) (U) In addition, tour (4) Electronic Counter-Coustermeasure (Ica) Nodules will be delivered for teat during

1ff. Ancillary devices such as the ICCH till device will also be available for test.

f. (U) In addition to the Army, SIKCGAXS-V will be utilized by the Navy, Marines, and Air Porce.

g. (U1) EDT was succestfully completed in 2 Qtr FY 1982.

h. (U) Some reliability Growth Testing will be performed during DT. Data tram this test will identity items
requiring frequent maintenance. Sutficient test time will be available t-, verity the adequacy of design changes incorpor-
ated to reduce the frequency at repair. Subsequent to DT/ OT, each contractor may be required to conduct a Prototype
Reliability Qualification Test (Pkqr), a Maintenance Teardown and Evaluation. and a Maintainability Demonstration. The FRQT
will verity those design changes which were not verified during the Reliability Growth Test and verity the adequacy of
design changes resulting trom VT/OT.

(U1) The Maintenance Teardown and Evaluation and the Maintainability Demonstration will be conducted to evaluate technical
manuals and maintenance capability (e.g., SITE. test support equipment, maintenance concept, etc.). Maintenance personnel
used during these tests will be military personnel with appropriate Military Occupational Specialty (KtOS).

I. (W The Items ta be tested during Df! and OT will be similar in configuration. Improvements recommended assa

result of DT/OT will be Incorporated in the production models.

J. (U) Environmental tasting will be conducted in accordance with H1L-STD-SlOC.

2. (U) Operational Teat and Evaluation:

a. (U) Maturity Tasting (field) of SII4CGARS-V will be conducted between April 1983 and August 1983. Testing will
concentrate on obtaining data for subsequent evaluation of the functional performance of each SfINCGKRS-V configuration and
the overall etfectiveness of SIMCGARS-l concepts. Typical users (soldiers) will operate the equipment.

b. (U) Operational Testing will be completed.
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c. (U) All subsystems and support equipment are forecasted to be available for testing as scheduled.

d. (U) There will be one prototype development contractor. Operational Tet and Evaluation Agency (OTtA) Is the
Army proponent agency responsible for the conduct of Operational Tests.

e. (U) OTIA and US Army Forces Command (FPOSCOM) will select the OT test site. OT will be conducted by an active
Army unit. OT is designed to test the SIHCGARS-V configuration and will be tested against the requirements stated in the
Joint Required Operational Capability.

f. (U) The schedule for operational testing is:

(1) (U) OT (Maturity Test October 1982
(field))

(2) (U) OT April 1983-August 1983
(3) (U) TEMP March 1982 N

g. (U) The contractor will provide the following for OTi

(1) (U) Four (4) hanpack
(2) (U) Six (6) Vehicular (Short-Range)
(3) (U) Twelve (12) Vehicular (Long-Range)
(4) (U) Four (4) Vehicular Long-Range with additional Short-Range capability
(5) (U) Twenty-three (23) ECCM modules vil be available for test during OT. Ancillary devices will also be

available and tested as part of the system.

h. (U) SINCGAOtS-V will be utililsed by the Navy, Marines, and Air Force in addition to the Army. No tests have
been conducted by any of these DOD components.

i. (U) Subsequent to DYr/OT the contractor may be required to conduct a Prototype Reliability Qualification Test
(PqT), a Maintenance Teardown and Evaluation, and a Maintainability Demonstration.

(U) The RAM requirements will be the same as the development test requirements.
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J. (U) Limited OT is scheduled to be completed prior to production contract award.

3. (U) System Characterietica:

Operational/Technlcal Characteristics Objectives Demonstrated

FRE(UENCY RANGE 30-88 mHz DT/OT will
NUMBER OF CHANNELS 2320 be completed
ChIAhRL SPACING 25 kzlt in FY83.

VOICE COINIJICATIONS RANGE

NANPACX 8 km
VEIIICMI.AR 35 km
AIRCRAFT 35 km

DIGITAL TRANSMISSION (DATA) (Bit Error Rate .1B/S)

TACF]/L. DATA (1200) SAME AS VOICE ABOVE

ALL OTHER DATA
NANPACK 4.5 km
VEHICULAR 17.5 ka

PHYSICAL DBTECTAB ILITY

NANPACK 200 a
VEHICULAR 500 a
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3. (U) System Characteristics:

Operational/Technical Characteristics Objectives Demonstrated
ANTI-JAM (Classified) db

(MEAN TIME TO REPAIR) (M"T')

ORGANIZATIONAL 15 min
DIRECT SUPPORT 45 min
GENERAL SUPPORT 2.5 hrs

(HEAN TIME BETWEEN FAILURE) (MTBF)

MANPACK 1300 hra
VEHICULAR 1250 hrs
AIBRBORNE 750 hr,
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Program Element: 6.37.47.A Title: Soldier Support/SurvIvabilIty

DOD Mission Ares 13-Land Warfare Support Budget Activity: V4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 Fl 1982 Y 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 3842 "3 2251 5855 Continuing Not Applicable

D610 Food Advaiced Development 1274 1375 1194 1625 Continuing Not Applicable
D669 Clothing and Equipment 2568 1759 1057 4230 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program is designed to meet the needs of the individual sol-
dier for moderniastion of clothing, individual equipment, and field service support equipment. It also provides the Army,
as Executive Agent of the Department of Defense, the resources to conduct advanced development of foods, food service equip-
ment, and food service systems for identified requirements of all the military services and the Defense Logistics Agency.

C. (U) BASIS FOR FY 1983 ROTE REQUEST: Items to be developed under this program are essential for improving the combat
effectiveness of the soldier, assuring compatibility of soldier's clothing and equipment with new weapons systems, and
increasing his survivability and effectiveness on the battlefield. Prototype items and concepts will be developed and
tested to generate preliminary data relative to producibility, cost, and capability of prototypes to meet a defined opera-
tional need. The program allows for generation of projected life cycle cost and evaluation by developer and user prior to
the decision to enter full-scale development. The food research requirements provide for Advanced Development of new folds
and equipment for the Army, Navy, Air Force, Marine Corps, and Defense Logistics Agency, and constitute a part of the
Department of Defense (DOD) Food Pesearch, trevelopment, Tea' ing, and Engineering (RDT&EnR) Program managed by the Army.
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D. (U) COMPARISON WITH FY 1982 RE! REQUEST: ( in thousands)

Totsa1
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost
IRDTE

Funds (current requIrements) 3842 3134 2251 Continuing Not Applicable
Funds (as shown in FY 1982 3252 3140 3307 Continuing Not Applicable
subml ssion)

Increase of $590 thousand in the FY 1981 funding level is a result of reprograming to accelerate development of the micro-
climate cooling system for armored-vehicle crewmen. The funding decrease of $6 ttousand in FT 1982 is a result of the
amended budget reauest and the application of revised inflation indices. The dectesne of $1,056 thousand in the FTY 1983
estimate is the result of decreasing the scope of the program to meet revised program priorities.

I. (U) OTHER APPROPRIATION FUNDS: Not Applicable.
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F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program element contains two military personnel-oriented projects for
development of food, clothing, and related personal and protective equipment for the individual. This includes efforts to
respond to DOD and other Services' requirements relative to their specific operational needs for food and food service
equipment, as well as to address jointly those needs which are common to two or more Services. Allocation of funds to the
various food program efforts is based on priorities assigned by the Joint Formulation Board comprised of representatives
from all military Services and the Defense Logistics Agency. New items of clothing, individual equipment, and field service
support equipment will improve the effectiveness and survivability of the individual soldier through: better cold and hot
weather protective clothing; individual equipment for noise attenuation; and protection against nuclear flash, chemical and
biological agents; increased protection from visual and electronic detectlon; and improved personal hygiene. New food sys-
team and components will ensure a responsive food system anywhere in the worldwide military mission areas, many of which are
outside the sphere of the Continental United States ((ONUS) commercial food distribution system. Overall emphasis in food
development is to reduce the number of combat food service personnel, minimize food procurement cost, and reduce overall
food logistic support requirements.

G. (U) RELATED ACTIVITIES: Each of the military Services perfoms work to develop its Service-peculiar Items of clothing
and individual equipment. To prevent duplication of effort, close coordination Is maintained through joint working groups,
Joint Service agr,-eents and circulation of requirement documents. Many of the items developed under this program are now
used by other Services. Work in clothing and Individual equipment is also performed in Program Element (PE) 6.27.23.A,
Clothing, Equipment, and Shelter Technology, Project AH98, Clothing and Equipment Technology; and in FE 6.47.13.A. Combat
Feeding, Clothing and Equipment, Project DL4O, Clothing and Equipment. Food research is a fully coordinated Joint Services
effort and related work is conducted in PE 6.27.24.A, Food Technology; and PE 6.47.13.A, Combat Feeding, Clothing and
Equipment, Project D548, Military Subsistence Systems. Basic research in support of both the food and clothing programs is
done in PE 6.11.02.A, Defense Research Sciences, Project AH52, Research in Support Equipment of Individual Soldier.

H. (U) WORK PERFORMED BY: In-house work in this program is performed by the US Army Natick Research and Development
Laboratories, Natick, MA; US Army Human Engineering Laboratory, Aberdeen Proving Ground, MD; US Army Research Institute of
Environental Medicine, Natick, NA; US Army Aeromedical Research Laboratory, Fort RI-cker, AL; US Army Electronics Research
and Development Command, Fort Monmouth, NJ; and US Department of Agriculture Stored Products and Insects Research and
Development Laboratory, Savannah, GA. Examples of contractors are Gentex Corporation, Carbondale, PA; Dynamic Science Corp,
Phoenix, AZ; Dynatherm Corp, Cockeysville, MD; and Air Cruisers Co, Relmar, NJ.
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I. (U) PROGRAM ACCOMPLISHIMENTS AND PFURE PROGRAMS.:

I. (U) iY 1981 and Prior Accomplishments: Preliminary design and evaluation of a new low-pressure ai beam concept
was completed for a high Mobility ie lcopter Maintenance Shelter and a prototype constructed and evaluated. Potential
application to maintenance shelters for tanks, trucks, and other vehicles wan also demonstrated. The new helmet currently
in procurement was developed in this program so well as greatly improved body armor for ground troops. A lightweight and
highly compact assault ration has been field-tested by the Marine Corps with very good troop acceptance. Effects of rising
meet procurement costs on the military ration allowance have been retarded by the development of highly acceptable beef,
lamb and pork products under this program. An early prototype mobile food service unit has been developed which can heat
and serve high-quality hot meals with minimum number of trained food service personnel. This unit will be refined and
employed in the New Combat Food Service System for ground forces.

2. (U) FY 1982 Program: Complete advanced development (AD) of the Combat Vehicle Crewman's Nelmet and transition to
engineering development. Continue AD of microclimate cooling for armored vehicle crewmen by developing and testing proto-
type models. Continue work effort on aircrew clothing system for cold weather. Complete AD of the Transportable Relicopter
Enclosure, conduct in-process review, and transition to Engineering Development. Initiate AD of lightweight chemical and K
biological protective gloves to provide the required degree of tactility for crewmen operating in a toxic envirotment.
Continue AD of field food service equipment to replace obsolescent Army, Air Force, and Marine Corps equipment with particu-
lar emphasis on food service systems which complement and support the highly mobile weapon systems being introduced into the
combat forces. Continue evaluation of the Navy's hydroponic unit. Initiate AD on Army Air Torte and Marine field feeding
systems equipment. Continue AD of Marine Corps assault food packet. Development of military subsistence items for which
there are no commercial equivalents for use by the Joint Services.

3. (U) FT 1983 Planned Program: Continue advanced development (AD) of the microclimste cooling system and transition
work effort on microclima . cooling for armored vehicle crewmen to engineering development. Complete AD of cold weather
sircrew clothing system to achieve a 302 weight reduction and transition to engineering development. Continue work on
lightweight, high-tactility chemicl/biological protective gloves. Conti we AD of military-unique food items for which
there are no commercially available equivalents. Complete AD on the Marine assault pack. Continue AD of equipment in sup-
port of the USAF forward base food service system. Continue AD of Army field feeding equipment. Provide support for Army
field hospital food service system. Continue evaluation of the Navy hydroponics unit.
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4. (U) FY 1984 Planned Program: Complete advanced development (AD) of lightweight CU-protective gloves and transition
to engineering development. Initiate Al) of multipurpose overboot to provide combined environmental and chemical protection.
Initiate work on a laundry/bath chemical agent decontamination system. Initiate AD of: heated handwear to provide aircrev-
men with required highly tactile gloves for temperatures below OF; integrated combat vehicle crewmen clothing system to
provide protection from battlefield threats; microclimate cooling system for aircrev members operating in hot climates and
In chemically toxic environments; integrated chemical and biological protective clothing system; multifunctional eye protec-
tion; microclimate cooling for the dismounted soldier and clothing to protect petroleum, oil, and lubricant handlers in
extreme cold weather. Continue AD of military food items for which there are no commercial equivalents. Continue AD of
Army Combat Food Service System and field hospital food service systems. Continue AD on the Navy hydroponics unit.

5. (U) Program to Completion: This is a continuous program.
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Program Element: 16.37.50.A Title: Drug and Vaccine Development
DOD Mission Area. T 7F -Defensive Chemical and Budget Activity: F4 - Tactical Programs

Biological Systems

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project 1Y 1961 FY 1992 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 4766 5073 8796 12957 Continuing Not Applicable

Do Drug and Vaccine Development 4796 5073 87% 12957 Continuing Not Applicable

I. (U) BRIEF DESCRIPTION OF ELMlENT AND MISSION NEEDS: This program element provides advanced drug and vaccine
development to meet the needs of the Department of Defense (DOD) to protect combat forces against naturally occurring ende-
mic diseases and biological mrfare (11) agents. Tha prevention and treatment of diseases wbich affect military operations \
depend upon the DOD capability to develop vaccine sad drugs.

C. (U) BASIS FOR Fy 1983 RDMt RI9QIST: The logical progression in development of effective drugs and vaccines for preven-
ting and treating militarily important infectious diseases requires preclinicel and clinical evaluation through multiple
stages in human subjects in compliance with Federal regulations. This program fulfills these requirements; it is essential
for development of drugs and vaccines that are required to protec" our combat forces.

D. (U COMPARISON WITH FY 1962 RD11 REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 Fy 1983 To Completion Cost

aT,
Funds (current requirements) 4786 5073* 8796*a Continuing Not Applicable
Funds (as shown in FY 1982
submission) 4786 5087 7781 Continuing Not Applicable
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*The fuanding decrease of $14,000 in FY 1982 is a result of the budget repricing.

SThe difference In funlding levels for FY 1983 Is due to the consolidation of the Army and Navy Infectious disease research
programs as directed by Congress in the FY 1982 Appropriations Bill.

E. (U) 01111-APPROPRIATION FUNDS: Not Applicable
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Biological System.

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The DOD has a continuing requirement for safe and effective drugs and vat-
cines to protect people against endemic and epidemic diseases which may impair combat operations in any geographical region.
To assure strategic mobility, drugs and vaccines must be available to protect against diseases if contingency plans are
activated. This program provides the source for pilot manufacturing and safety and efficacy testing of militarily critical
drugs and vaccines to seet DOD specific needs. The primary thrust is testing and evaluation of vaccines, antitoxins, and
drugs effective against viral, rickettsial, bacterial, and protozoal diseases Including those caused by potential IV agents.

G. (U) RELATED AClIVIIIES: This program element is supported by basic research in Program Element 6.11.02.A, Defense
Research Sciences (specifically Project BSIO, Military Disease, Injury, and Health Hazards), and Program Element 6.27.70.A,
Military Disease hazards lechnology (which consists of two projects: A870, Risk Assessment of Military I~sease Hazards, and
A871, Prevention of Military Disease Hazards). Coordination of projects among the program elements is a hleved by the
Commander and staff of the US Army Medical Ieeearch and Development Comand (USAMRDC). Army representation on DOD coordi-
nating committees and other government agency councils insures that the Army's medical research program complements the wo-k•
of other Federal medical institutions. Overall review and control of DOD's medical research was brought under centralized
management in FY 1961 by the formation of the Armed Services Biomedical Research Evaluation and Management (ASBREM)
Committee. Joint Technology Coordinating Groups (JTCG) were established in various disciplines to insure effective manage-
ment at the investigative level. Two JTCG review research within the Army's Military Disease Hazards Research Program.
They are the JTCG for Infectious Diseases of Military Relevance (JTCG/IDMR) and the JTCG for Medical Biological Warfare
Defense (JTCG/MBBWD). The mission of these JTCG has been established; it is to: (1) assess and prioritize disease threats.
recommend research requirements to counter identified threats, and analyze the resources available to meet these research
requirements; (2) recommend Interservice distribution of responsibility for program execution, changes in program direction
or emphasis, new initiatives, and other matters dealing with program requirements and relevance; and (3) review and coordi-
nate disease research and development programs (keyed to the planning, programing and budgeting cycle of each service). In
addition, information exchange occurs freely at the working and administrative levels with other governmental agencies,
especially the National Institutes of Health, to avoid duplication of research effort.

h. (U) WORK PERFORMED BY: Approximately 44 percent of the research is conducted at Walter Reed Army Institute of Research
and its field unit in Thailand and the US Army Medical Research Institute of Infectious Diseases, Fort Detrick, Frederick,
MD. Approximately 56 percent of the work Is accomplished through contracts with industries and universities. The top five
contracts are with the Salk Institute, Swiftwater, PA; Berner and Co., Arlington, VA; Bio Ned, Inc., College Perk, HD;
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Biological Systems

Warner Lambert, Inc., Ann Arbor, MI; and the University of Hawaii, Honolulu, Hl. Elements of Naval Medical R&D Command
participate In drug and vaccine development under Army program management.

1. (U) PROGRAM ACCOKPLIShHFNIS AND FUTURE PROGRAMS:

1. (U) FY 1961 and Prior Accomplshments: A tetravalent vaccine for menlngitls developed at Walter Reed Army
Institute of Research was tested successfully for safety and immunogenicity In recruits. Evidence accumulated that fanal-
dar, a prime antimalarial drug. Is becoming ineffective in treating malaria In Southeast Asia because of developing resis-
tance by the malaria parasite. Army scientists are continuing with clinical safety and tolerance trials of other antimalar-
ial drugs; mefloquine is the most promising candidate. Testing of nw experimental vaccine for Rift Valley fever was Ini-
tiated In human volunteers.

2. (U) FY 2 Prorm: The field trials of the antimalarial drug, mefloquine, will be completed. Two new antimalar-
ial drugs wil enter phase I testing in FY 1982. Clinical testing of a vaccine against dengue serotypes 1, 3, and 4 will
begin. Testing of the Gonococcus vaccine In volunteers will begin. Phase III testing of R. colt vaccines will be Initia-
ted. Advanced clinical trials of the antimalarial drug, halofantrine, will commence. A new antimalarial drug, Wi 1800409,
will be tested for safety and efficacy In patients with malaria. Antiviral drugs against BW agents will enter phase I test-
lag.

3. (U) FY 1983 Planned Program: Ongoing studies with existing drugs will continue and one to three new drugs should
enter phase 1 testing each year. Work on dengue fever will proceed In an effort to produce one vaccine effective against
all four types. Studies will continue on the gonococcal and E. coil vaccines. Development of malaria, pseudonoumase, and
epidemic/endemic typhus vaccines will proceed in Navy laboratories under Army program management. Evaluation will continue
on treatment drugs for acute diarrheal diseases.

4. (U) FY 1984 Planned Program: Work on Rift Valley fever will proceed In an effort to produce a new vaccine. Field
trials for a vaccine against chikungunya virus (a potential BW agent) will take place. The testing of promising new anti-
parasitic drugs will continue as they become available. Development of a malaria vaccine and evaluation of pseudomonas and
rickettsial vaccines will continue. Treatment drugs for typhoid fever and other Intestinal/diarrheal diseases will be eval-
uated. Improved methods for the rapid diagnosis of viral hemorrhagic fever and gastrolntestinal Infections will continue to
be developed.
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Biological System.

5. (U) Program to Completion: Ihis Is a continuing program.
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Program Element: #6.37.51.A Title: Medical Defense Against Chemical Warfare
DOD Milsion Area: 1276 - Defensive Chemical and Budget Activity: 14 - Tactical Programs

Biological Systems

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 Additional Estimated
Number Title Actual Estimate Estimate to Completion Cost

Y5ITX FOR PROGRAM ELEMENT 0 2933 R Continuing Not Applicable

D993 Medical Defense Against
Chemical Warfare 0 2933 2924 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This new start in advanced development is critical to the
Department of Defense achieving a modern and viable capability to provide medical defense against chemical wmrfare agents.
The US Army Medical Research and Development Command has been delegated the responsibility to meet joint service require-
ments in development of medical life support materiel to counter the threat on s chemically contaminated battlefield. To
accomplish this mission, an Integrated Medical System for Individual Protection will be developed and ultimately fielded.
This system will provide maximum soldier survivability on the integrated battlefield by providing chemical warfare agent
antidotes, patient decontamination capability. and the ability to effectively manage chemical warfare casualties. Such a
system Is vital to preserve the tactical advantage on the modern battlefield.

C. (U) BASIS FOR FY 1983 RDT R QLMST: The major thrust will be to establish extramural programs to assess the subchronic
toxicology of new antidotes and decontamination compounds needed for survival on the chemical battlefield. Individual and
multipatient resuscitators/ventilators critical to soldier survivability on the chemical battlefield will he evaluated. In
addition, advanced development work will be continued on new antidote delivery systems, patient vital signs monitor, chemi-
cal hardening of medical supplies, and a new chemical-protective patient wrap.
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Program Element: 06.37.51.A Title: Medical Defense Against Chemical Warfare
DOD Mission Area: #276 - Defensive Chemical and Budget Activity: 04 - Tactical Programs

Biological Systems

D. (U) COHPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To C0pletion Cost

RDTE
funds (current requirements) 0 2933 2924 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 0 2941 3000 Continuing Not Applicable

The funding decrease of $8 thousand In FT 1982 is a result of the amended budget request and the application of revised
inflation and civilian pay pricing indices and the OSD Program Budget Decision. The funding decrease of $76 thousand in IFY
1983 is a result of adjustments made following the amended budget request.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) None.
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Program Element: e6.37.51.A Title: Medical Defense Against Chemical Warfare
DOD Nission Area: 9276 - Defensive Chemical and Budget Activity: 04 - Tactical Programs

Biological Systems

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The US Army Medical Research and Development Command ws assigned the mission
for medical chemical defense in 1979. An integrated and phased ROTE program has been established to address those medical
problems anticipated on a chemically contaminated battlefield. As part of this phased effort, an advanced development
effort was programed to begin in FY 1982. This new advanced development effort is essential for developmental transition of
medical chemical life support materiel to enable fielding of an Integrated Medical System for Individual Protection. This
system will include chemical warfare agent antidotes, prophylaxes, pretreatment compounds, therapeutics, antiradiation
drugs, and new life support materiel for soldier self-help/first aid, for maintenance of life support during evacuation, and
for treatment of chemical casualties. Advanced development funding is required for Phase II chemical testing of drugs.
This will include advanced toxicity, tolerance, and safety testing and advanced pharmacokineric studies of the drugs. Such
studies are required to support the submission of a New Drug Application (NDA) to the Food and Drug Administration (FrA) for
approval for use in humans.

C. (U) RELATED ACTIVITIES: This Program Element/Project is supported by Program Element 6.1I.02.A, Defense Research
Sciences, Project BSlO, Military Disease, Injury, and Health Hazards; Program Element 6.27.34.A, Medical Defense Against
Chemical Agents, Project A875, Medical Defense Against Chemical Agents; and by Program Element 6.37.64, Medical Chemical
Defense Life Support Materiel, Project D995, Medical Chemical Defense Life Support Materiel. The US Army Medical Research
and Development Command avoids duplication of effort within the Army by central management of the program on the Medical
Aspects of Chemical Defense. Interservice duplication is avoided by coordination and collaboration with the Air Force and
Navy as required of the Army as the Executive Agency for the DOD chemical defense effort. Such coordination is accomplished
within the framework of a Memorandum of Agreement with the Air Force and through the Joint Technology Coordination Group for
Medical Chemical Warfare Defense of the Armed Services Biomedical Research Evaluation and Management Committee. All work is
also coordinated with quadripartite and NATO nations through meetings and data exchange annexes.

H. (U) WORK PERFORMED BY: This is a new start in FY 1982, and consequently no contractors are funded by this Program
Element/Project as yet. In-house research will be supported at the Walter Reed Army Institute of Research, Washington, DC;
US Army Medical Research Institute of Chemical Defense (formerly the US Army Biomedical Laboratory), Aberdeen Proving
Ground, MD; and the US Army Medical Bioengineering Research and Development Laboratory, Fort Detrick, MD.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: #6.37.51.A Title: Medical Defense Against Chemical Warfare
DOD Mission Area: #276 - Defensive Chemical and Budget Activity: #4 - Tactical Programs

Biological Systems

I. (U) POGRAM ACCOHPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FT 1981 and Prior Accomplishments: Not applicable.

2. (U) FY 1982 Program: This new start advanced development program will focus on efforts to provide an effective
medical system for maximizing safety and survivability of the soldier on the chemically contaminated battlefield. The major
thrust will be on field-resuscitative materiel. Currently the US is without resuscitator/ventilator capabil.ty for more
than one patient. Large numbers of casualties must be anticipated. The development of multipatient resuscitator capability
is critical because respiratory arrest is a primary cause of death from chemical agent poisoning. Additional efforts will
be initiated on a first-generation patient decontamination system, and other items of materiel (e.g., patient wrap, deconta-

minable litters, chemically hardened medical supplies, and antidote delivery systems).

3. (U) FT 1983 Planned Program: Major emphasis will be on subchronic toxicofogy of new agent antidotes and deconta-
minable compounds, advanced development of patient decontamination system and evaluation of first-generation multipatient
resuscitators/ventilators. Efforts will continue on development of antidote delivery systems, patient vital signs monitors,
physical protection of medical supplies, and evaluation of new chemical-protective patient wrap.

4. (U) FY 1984 Planned Program: Drug development efforts will continue as well as advanced development of patient
decontamination systems, assessment of multiple chemical warfare casualty resuscitator/ventilator for aid station and field
hospital use, and vital signs monitors.

5. (U) Program to Completion: This is a continuing program.

UNCLASSIFIED
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KFY 1963 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: I 6.37.53.A Title: Battlefield Data System
DOD Mission Area- I71T7 -Land Warfare Surveillance Budget Activity: F4 - Tactial Programs

and Reconnaissance

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 IF 1984 Additional Estimated
Number TItlt Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 0 0 1891 5429 lTD TBD

D201 Battlefield Data System 0 0 1891 5429 TED TSD

A. BRIEF DESCRIPTION OF ELEMENT AND MISSION HEED: The US Army lacks the capability to locate moving targets beyond
ground line of sight because the speed
of modern combat makes it critically important that the division and corps commanders have a responsive, near-realtime capa-
bility to detect, locate, and monitor moving formations out to the enemy'a second-echelon units in order to concentrate
friendly combat power at critical times and places, and employ their firepower at . Within the Battlefield
Data System (BS) program elements, the Army will develop an airborne surveillance and target acquisition system that will
provide this critically needed capability.* The system will locate moving targets at extended ranges during the day or
night, under most weather conditions. It will be designed to perform successfully in the severe electronic countermeasurea
and air defense environments forecast for It will provide the motion history analysis
necessary to determine the enemy's tactical development and to allow estimation of hip intentions in time to position
friendly forces and firepower to engage him. Display of video data at ground Command Interface Modules (CIM) will permit
the efficient and timely use of this Information. During the Advanced Development phaae, a prior program (Standoff Target
Acquisition System (SOTAS)) successfully used off-the-shelf hardware to extensively field-test the concept and ensure that
the requirements were well defined. Continued tactical experience gained from the advanced development systems deployed to
7th Army Europe--deaigneted the Interim-Interim BOTAS systems--hae further verified the tactical payoff of a SOTAS-like
system to the operational commander.
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UNCLASSIFIED

Program Element: 0 6.37.53.A Title: Battlefield Data System
DOD Mission Area: 217 - Land Warfare Surveillance Budget Activity: 04 - Tactical Programs

and Reconnaissance

C. (U) BASIS FOR FY 1983 RDT! REQUEST: The FY83 program vii be based on system studies completed in FY82 to develop
lower cost alternatives to the recently terminated Standoff Target Acquiuiton System (SOTAS). Depending upon the outcome of
these studies, the Army may either develop a new sensor or develop modifications to existing sensors to enable these to ful-
fill the requirement. Proposals will be received and evaluated.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Initiate New Program IQFY83 N/A
Element

Release R IP 2QFY83 N/A

Contract Award for MSTAR IQF¥84 N/A -'

D. (U) COMPARISON VITH FT 1982 EDTE REQUEST: ($ in thousands)

Total
FY 1981 FY 1982 Fl 1983 FY 1984 Additional Estimated

Actual EstimAte Estimate Estimate To Completion Coat

RDITE
Funds (current requirements) 0 0 1891 5429 TD TBD
Funds (as shown in FY 1982 0 0 0 0 0 0

submission)

This is a new start in TV 1983. On 3 November 1981 a the FY 1982 Joint Authorization Conference agreed that although the
SOTAS program should he terminated, a "SOTAS like" system is needed by the Army.

E. (U) OTHER APPROPRIATE FUNDS: Not Applicable.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: 6 6.37.53.A. Title: Battlefield Data System

DOD Hission Ares: I 217 - Land Warfare Surveillance Budget Activity: 04 - Tactical Programs
and Reconnaissance

F. (U) DETAILED BACKGROUND AND DESCRIPTION: The system to be defined and developed within the Battlefield Data System
program elements (6.47.53 and 6.37.53) will conceptually consist of an airborne moving target indicator (MTI) sensor, a
position location system, a data link, and a command interface module for data processing and display. Because of its
near-realtime detection and location capability, the system will provide the data necessary for the effective engagement of
targets located beyond the ground line-of-might by both Army and Air Force weapons systems as well as permit the Division
Commander to mass his ground maneuver elements at critical times and places.

G. (U) RELATED ACTIVITIES: The advanced development sensor subsystem effort performed in this program element will be
incorporated into the engineering development program element 6.47.53. A General Officer Steering Group and an OSD-level
task force are working with DARPA, the Air Force, and the Navy to ensure that all viable approaches, including Army (OV-ID
ESCAN) and other service candidates (Pave Mover, etc.), and that there is no unnecessary duplication of effort either within
the Army or the Department of Defense. The system design will Incorporate in production a data link currently being
developed under the Modular Integrated Communication and Navigation Systems (HICNS) program in PE 6.47.05.A. The use of
-his common data link will significantly enhance logistic supportability in the field. Current plans are to use a substi-
oute data link developed by the Cubic Corporation for the Engineering Development (ED) phase. If ED models of the MICNS
data link are available, they will be incorporated in the ED system Instead of the Cubic data link.

H. (U) WORK PERFORMED BY: Not applicable. This is a new start, and contractors have not been selected.

I. (U) PROGRAM ACCOMPLISHENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Prior accomplishments go back to FY74 and consist of having established the
technical feasibility of using airborne Moving Target Indicator (MTI) radar data, transmitted to a ground-based Command
Interface Module (CIM). Initial tests at the Hunter-Liggett Military Reservation established that such a system could
detect, locate, and engage targets at distances well beyond the FLOT. Following these tests, there was a successful demon-
stration at White Sands of integrating the concept demonstration system with the Air Force's Advanced Location Strike System
(ALSS). In 1976, this same system was first demonstrated in Korea and then allowed to participate in both the REFORGER 76
and 77 exercises. In 1978, two advanced development (AD) models were deployed to Europe and are currently part of the oper-
ational capability of the let AD and the 3rd ID. A complete Simulation/Trainer for the ground Command Interface Nodule
(CIN) has been developed by Honeywell Systems Research. This simulator/trainer is currently in operation at the Honeywell
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UNCLASSIFIED

Program Element: I 6.37.53.A Title: Battlefield PsStaste5
DOD Mislon Area: 217 -Land Warfare Surveillance budget Activity. 4 - Tactical Programs

and Reconnaissance

plant in St. Anthony, NH. it is not only capable of simulating the CIM for training purposes, but it can also be used for
development testing of new concepts and application of the CIM.

2. (U) FY 1982-PY 1986 Program: This is a new start in FY 1983. In FY82, a General Officer Steering Group will dir-
ect Army efforts to dvelop lower cost alternatives to the recently terminated Standoff Target Acqulsition System (SOIKA).
The Army's effort includes participation in an OSP-level task force to identify candidate systeus and t-chnologies from
other DOD components. by late FY 1982, the best approach will be selected, and system definition will t,! initiated. it is
anticipated that a modular evolutionary system design will result which will allow for further Improvement over time to fill
the target acquisition and surveillance needs of both corps and division commanders. The Engineering Development program
(in PE 6.47.53) will be supported by an Advanced Development effort which will develop follow-on improvements to the sensor,
data link, platform, positioning system, and ground Command Interface Module. These will be phased into the system as they
mature as preplanned product improvements.

3. (U) Program to Completion: This is a continuing program. "

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area, 7374- Electronic Warfare - Multi-Missiov Budget Activity: 14 - Tactical Programa

Technology and Support

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FT 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEENT 9901 17793 Continuing Not Applicable
DK12 Communications Electronic

Countermeasures Systems 6624 8304 Continuing Not Applicable
DK13 Non-Communications Electronic

Countermeasures Systems 2824 3737 Continuing Not Applicable
DKI4 Expendable Jammers 0 5752 Continuing Not Applicable
D251 Protective Electronic

Warfare Equipment 453 0 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program is to provide for validation/advanced
development of tactical electronic countermeasures (ECH) equipment and systems to assist the tactical Army (Brigade,
Division, and Corps) commander in denying, destroying, disrupting, and deceiving hostile command and control communications
and radars associated with weapons systems, maneuver forces, and other threats of immediate value to the commander.
bvercoming current equipment deficiencies

is of prime
importance to the Army tactical commander. This program provides for tactical systems which, by exploiting technical supe-
riority, will serve as force multipliers to assist in offsetting Warsaw Pact numerical, mobility, and firepower superiority.
A complementary mix of airborne and high-survivability ground assemblies will provide 24-hour, all-weather coverage in
depth.
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Program Element: #6.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area: 1374 - Electronic Warfare - Multi-Nisaion Budget Activity: 14 - Tactical Programs

Technology and Support

C. BASIS FOR FY 1983 RDTE REQUEST: FY 1982 funds are required to support development of automatic test equipment
applications software for the heliborne Jammer (QUICK FIX), continuation of advanced development of afamily of expendable jammers with the initiation of advanced development of the unattended platform Jammer,development of the set-on expendable Jammer, artillery-delivered expendable jammers, advanced development of the Air
Defense Electronic Warfare System (ADEWS), and initiation of advanced development of the countermeasures system for

Continue advanced development of the HOEERUN

D. COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 9901 17793 Continuing Not Applicable
Funds (as hown in FY 1982

submission) 8792 17841 Continuing Not Applicable

Decrease in FY 1983 is caused by reprograming to higher priority Army programs. Increase in FY 1981 due to reprograming to
DK12 to conduct QUICK FIX Automatic Test Equipment Software development.

E. OTHER APPROPRIATION FUNDS: ($ in thousards)

Total
FT 1981 FY 1982 FT 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

Other Procurement, Army*:
Funds (current requirements) 61000 45200
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Program Element: 06.37.55.A Title: Tactical Electronic Counterme.aoures Systems
DOD Mission Area: #374 - Electronic Warfare - Hulti-wistfon Budget Activity: #4 -Tactical Programs

Technology and Support

FY 1981 FT 1982 FY 1983 F 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

Funds (as shown in FY 1982
submission) 62700 70200 Not Shown

Quantities (current requirements) 25 13
Quantities (as shown in FY 1982

submission) 25 24 Not Shown

* Funds/quantities shown are for TACJA4 (Project DKI2). Reduction in FY 1981 and FY 1982 are due to reprograming to higher

priority Army programs. FTY 1983 funds were eliminated because an analysis of planned production rates and production reor-

der leadtimes determined that the maximum delivery rate of two systems per month could be maintained without the FY 1983
funds. Funds were added in FY 1984 to continue the program to equip the active force.

Total
FY 1981 FY 1982 FY 1983 FT 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Aircraft Procurement, Armyae:

Funds (current requirements) 0 0
Funds (as shown in FY 1982 0 4600 Not Shown

submission)
Quantities (current requirements) 0 0
Quantities (as shown in FT 1962 0 0 Not Shown

submission)

C*Funds/quntitiea shown are for QUICK FIX/BLACK HAWK (UH-60A) aircraft (Project DK 12). Changes in funding and quantities

are to reflect SLACK HAWK production.

• * Quantity determined subsequent to submission of FY 83 Procurenent Annex.
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Program Element: 06.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area: I374 - Electronic Warfare - Multi-Mission Budget Activity: #4 - Tactical Programs

Technology" and Support

F. DETAILED SACKGROUND AND DESCRIPTION: The objective of this program is to provide for validation/advanced
development of tactical electronic countermeasures (ECM) equipment and systems to deny or to degrade the enemy's use of his
electromagnetic communications and radar devices. This program Includes the development of ECK equipment to deny and/or
degrade hostile forces use of their communications, noncommunications, infrared, and optical bpttlefield surveillance
devices. Equipment developed Includes ground-vehicular-mounted and airborne ECK systems. Developments includ- Heliborne
Communications Jamming System (QUICK FIX); Tactical Army Communications Jammer (TACJAM); quick-erectable antent. met assem-
blies; automated test equipment software development for all systems; expendable jammers for

warning devices as self-protection measures for tactical vehicles and installations;
and countermeasures to -- Systems developed in this program element normally proceed to
Program Element 6.47.50.A, Tactical Electronic Countermeasures Systems, for full-scale development.

G. (U) RELATED ACTIVITIES: Related electronic warlAre developments are conducted by the Air Force and Navy. Air Force
developments are conducted in Program Elements 6.37.1..0, Electronic Warfare Technology, and 6.37.43.F, Electro-Optic
Warfare. Navy developments are found in Program Elements 2.57.64.N, Electronic Warfare Countermeasures Response; 6.35.21.N.
Surface Electronic Warfare; and 6.37.97.N, Surface Electromagnetic and Optical Systems. Coordination i maintained between
the Services to maximize the interchange of technical data and inimize duplication of effort. Coordination is accomplished
by the exchange of technical reports, attendance at scientific meetings and conferences, joint participation on subgroups
and working panels of the Technical Cooperation program, and by the Joint Tri-Service Electronic Warfare Panel. In addi-
tion, formal requirements documents of each Service are exchanged and reviewed by the other Services. Coordination is also
accomplished as part of the program reviews conducted by the Office of the Secretary of Defense (Under Secretary for Defense
for Research and Engineering).

H. (U) WOEK PERFORMED BY: US Army Electronic Warfare Laboratory, Fort Monmouth, NJ; the US Army Signal Warfare
Laboratory, Vint ll' fatins Station, Warrenton, VA; US Army Materiel Development and Readiness Command, Alexandria, VA. The
masor contractors are: ESL Incorporated, Sunnyvale, CA; GTE Sylvania, Mountain View, CA; and RCA Corporation, Camden, NJ.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. FY 1981 and Prior Accomplishments: Studied techniques for of enemy antitank
guided missile (ATUM). Electronic countermeasures (ECM) for ATGM were field tested. The heliborne communications intercept

11-360

L __ __ __ __ __ _



program Element: *,3.SATitle- 
Tactical electronic countresures Sstems

DOD iiission hre5, *34 Electronic Warfare - Multi-mision ludget Activity:* 
atcl porm

and jamming system QUICK FIX was developed, 
tested. type claa~ifited 

standard A, anda ruci1 cota wrd. Indi

tion, a program to optimize th ,omnicatlonS .DvlpetadoeainlTsig 
tnadtp lsiiain

th receivere was completed. 
DvlpntadOeaonlTti, 

tnrdtecaafcgi,

sd award of procurement contract for the Tactical Army Comunications 
Jamer (TACAR) ere accomplishd. 

Procurement of

applications software for TACJAM and QUICK FIX automatic test equipment continued. 
System validation loading 

toward the

development 9f a faily of very rugged and rapidly erectable 
antenna aystena for use with communications 

and noncommtuntCa

was begun. Advanced Development 
for a series of expendable elec-

tronic countermeasurs 
(RCM) devices

was initiated.

2. r 19"2 Program- Ef forts initiated in prior years will continue. Development of hutomatic Teat Equipment

(AT%) software,- or F will continue. Advanced development 
of the Air Defense Electronic 

Warfare System (ADEWS)

designed to 
will begin. Developmen~t and operational tests 

of the

expendable Jammers will be conducted at Ft lHuschucs, AZ. Advanced development of the liO4EgRt

will begin. The antenna mast program 
for the ANIMLQ-3

4 TACJAI4 system will be

completed. Advanced development of the expendable Jammers will begin.

3 V fnL1983 Plaonned PrTo rTam: Efforts initiated In Prior years will continue. Automatic teat equipment (ATE)

applic so tfla for QUj IX will be completed. 
Development of expendable jawmere for unattended platforms 

will

begi. Dvelomen ofan Ar Dfene Electronic Warfare System (ADEWS) Will Continue. The hand-emplaced expendable Jammer

development will be completed, 
and the productionl In-pr ocess review held. Deelen ofedal Jammero oute

will begin. Advanced developmentoteexndbe 

aur

will be completed.

I 
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Program Element: 06.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area: 1374 - Electronic Warfare - Multi-Mission Budget Activity: 04 - Tactical Programs

Technology and Support

4. FY 1984 Planned Program: Advanced development will continue in the HOMERUN the
Air Defense Electronic Warfare System, unattended platform expendable jammers, and the countermeasures system against

A program to provide of expendable Jammers will enter advanced development. A
program to expand the

for QUICK FIX will begin.

5. (U) Program to Completion: This is a continuing program.
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Fy 1983 gun CONGRESSIONAL DSCUIPriVs SmOwARY

Project: #DK12 Title; Conmunications Electronic Countermeaeures Systems
Progr- m Element: 06.37.55.A Title: Tactical Electronic Cauntermeaiurei Systems

MOO Nission Area -T13 'Eletronic Warfare Budget Activity: F4 - Tactical Programs
Multi-Miseion Technology and Support

A. DETAILED BACKGROUND AND DESCRIPTION: The ob*ective of this project is to establish the technical feasibility and
military potential of tactical communictlons electronic countermeasures (ECH) equipment and systems to assist the tactical
Army (Brigade, Division and Corps) commander in denying, destroying, disrupting, and deceiving hostile command and control
comumnicationa associated with veapons systems, maneuver forces, and other threats of immediate concern to the commander.
Overcoming current equipment deficiencies, which include

is of prime importance to the Army
tactical commander. This project provides for the orderly development of future systems to counter a changing threat and to
replace systems nov fielded. It provides for tactical systems which, by exploiting technical superiority, will serve as
force multipliers to assist in offsetting Warsaw Pact numerical, mobility, and firepower superiority. A complementary six
of airborne and high-survivability ground assemblies will provide twenty-four-hour, all-weather coverage in depth.

I. (U) RELATED ACTIVITIES: Technololtical developments designed to shorten the time required to collect and disseminate
information are related to this development. These areas include automated search procedures, data link technologiea, and
tactical identification and positioning. Engineering development efforts of this project are accomplished in Program
Element 6.A7.50.A, Project DLI2, Tactical Electronic Countermeasures Systems.

C. (U) WORK PERFOEMED BY: Major contractors are Analytic., Inc, Willow Grove, PA; GTE Sylvania, Mountain View, CA; ESL
incorporated, Sunnyvale, CA; Quest Research, McLean, VA. In-house development and contract monitoring are accomplished by
the US Army Signals Warfare Laboratory, Warrenton, VA.

D. (U) fPOGRAM ACCOHPLISHMENTS AND FUTURE PROGRAMS:

1. PT 1981 and Prior Accomplishments: A heliborne communications intercept and Jamming ayes, QUICK FIX IA, wm
developed, tested, and three Quick Reaction Capability (QRC) models were deployed. Development of this system into a
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Project: ODK12 Title: Communications Electronic Countermeasures Systems
Program Element: 06.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area: #374 - Electronic Warfare Budget A-tivity: 14 - T-.ctica Programs

Multi-Mission Technology and Support

capabiity to meet total Division and Brigade requirements is proceeding in accordance with developmental product
improvements. The QUICK FIX Ig, which upgrades the IA by the inclusion of an improved jamming system (the AN/TLQ-17A) suc-
cessfully completed DT III and started OT II. The QUICK FIX II, which adds a direction-fJndinR capability, has been
developed, tested, type classified standard A, and a production contract for the first 10 QUICK FIX II systems in a Huey
helicopter (EH-IX) was awarded. A ground-based tactical communications jammer, the AN/MLQ-34
(TACJAM), has been developed, tested, and type classified standard A. Developed G Series quick-erection (sixty-to-nlnety
seconds) antenna masts and assemblies which have been found applicable not only to communications or noncommunications EC
and signals intelligence equipment but also to other military systems. Began developmental product improvements to TACJAM
to add a taking the lower frequency range from A progrsm will be
started to add the capability to TACJAM to effectively jam

2. FY 1982 Proaram: Development of Automatic Test Equipment (ATE) software for use in the AN/USM-AID general sup-
port EQUATE System for TACJAM and QUICK FIX viii continue. Upgrade of the QUICK FIX systems will continue to improve
jamming and direction-finding by development of a for use on a helicopter which will take I
advantage of the of the AN/TLQ-17A and attempt to improve upon the current

Conduct advanced development of the sensing and guidance systems necessary to create a homing antir.distion sensor
(HOERUN) targeted against Concept was demonstrated in the SUPERPLY program. Complete
quick-errect antenna mast advanced development. The electronic countermeasures development will continue.

3. FY 1983 Planned Program. Efforts initiated in prior years will continue. Automatic test equipment appli-
cations 'software for TACJAM and QUICK FIX will continue. Development of the homing antiradiation system will continue, and
airframe integration will begin. The electronic countermeasures program will move to Program Element 6.37.62.A.,
Electronic Warfare Feasibility Development. QUICK FIX Jamming and direction-finding improvements will continue.

4. (U) FY 1984 Pln Prgram: Continue automatic test equipment software for TACJAN and QUICK FIX. Complete proto-
type development ad Integrationo the homing anti-radiation sensor and conduct initial development and operational tests.
Continue direction finding upgrade for QUICK FIX.

5. (U) Program to Completion: This is a continuing program.
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Project: DDKI2 Title: Communications Electronic Countermeasures Systems
Program Element: 06.37.5.A Title: Tactical Electronic Countermeasures Systems
DOD Miasion Area. 3 7

- !lectronic Warfare budget Activity: F4 - Tactical Progrms
Multi-Misloo Technology and Support

6. (U) Major Milestones: Not Applicable

7. Resources ($ in thousands):

Total
1Y 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

EDT!

Funds (current requirements) 4624 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 5491 Not Shown Continuing Not Applicable

Quantities: Not Applicable

Increase in FY 1981 due to Internal reprograming to conduct sensor interface development to allow electronic warfare equip-
meant to interface with the All-Source Analysis Center.

Decrease in 1Y 1983 due to reprograming to higher priority Army programs.
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Project: #DKl2 Title: Communications Electronic Countermeasures Systems
Program Element: 06.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission AreaT -W7I -7Electronic Warfare Budget Activity: F4 - Tactical Programs

I4 Iti-Nisslor. Technology and Support

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

Other Appropriations:
Other Procurement, Army***
Funds (current renuirements) 61000
Funds (as shown in FY 1982
submission) 62700 Not Shown

Other pp ations:
antities,(current requirements) 25 *

Quantities (as shown in FT 1982 |
submission) 25 Not Shown

***Funda/quantitiee shown are for TACJAM. (See Descriptive Summary for Program Element 6.37.55.A.) Reductions in FT 1981
and FY 1982 are due to reprograming to higher priority Army progras.

FY 1983 funds were eliminated because an analysis of planned production rates and production reorder leadtimes determined
that the maximum delivery rate of two systems per month could be maintained without the FY83 funds.

Funds were added on FY 1984 to continue the program to equip the active force.

* Quantity determined subsequent to submission of FY 83 Procurement Annex.
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Projects #DKl2 Title: Comunicationa Electronic Countermeauree Systlas
Program Element: #6.37.55.A Title: Tactical Electronic Counte ms1ade Systels
DOD Hission Area: 137 r-"lectronic Warfare Budget Activity: 94 - Tactical Programs

Hulti-Niation Technology and Support

Total
Py 1981 PT 1982 FY 1983 FT 1984 Additional Ldtimated
Actual Estiuate Estimate Estimate to Completion Cost

Aircraft Prourement, Army****

Funds (current requirements) 0
Funds (as shovn in !T 1982
aubmission) 0

Quantities (current requirements 0
Quantities (as shovn in FY 1982

( submission) 0

****unds/quantities shown are for QUICK FIX/PLACOIAWK (UH-60A) aircraft. (See Descriptive Summary for Progres Element

6.37.55.A.) Changes in funding and quantities are to reflect ILACURAWK production.
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1y 19M ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: 0 DK13 Titles Non-Communcations Electronic Countermeasures Systems
Program Element: 6.37.55.A Titls Tactical Electronic Countermeasures Systems
DOD Mission Area 7T TMUiectronsic Warfare Budget Activity: 14 -Ta~ rams

Multi-Hiessii Technology and Support

A. DETAILED BACKGROUND AND DESCRIPTION: This projtect funds the advanced development of noncommunicationa electronic
coantermeaesuree systems. These systems Include jamumers targeted againstSytmwilbbohgunmutead

carried by attended and unattended airborne platforems. The major effort under this project will be advanced development of
the Air Defense Electronic Warfare System (ADEW$). APXWS io designed to

The system will pro'-Ide theme.
to Army Air Defense elements snd

This project also funds exteonsive tactical soft-
ware tupport efforts.

B. (U) RELATED ACTIVITIES; Exploratory weork Is conducted under Program Element 6.27.15.A. Tactical Electronic Warfare K... j
Technology. Programs transition to Program Element 6.47.50.A, Tactical Electronic Countermeasures Systems, for engineering
development. Coordination is maintained between the Services to maxismise the Interchange of technical data to eliminate any
unnecessary duplication of effort. Coordination Is accomplsahed through working panels of the Technical Cooperation pro-
gram , the Joint Tni-Service Electronic Warfare Panel, and program reviews conducted by the Secretary of Defense (Under
Secretary of Defense for Research and Engineering).

C. (U) WORK PERFORED BT: US Army Electronic Warfare Laboratory, Fort Monmouth, NJ. The contractor for the Air Defense

Electronic Warfare System will be decided in P1 1982.
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Project: * DKI3 Title: Non-Commmicetiona Electronic Countermeasures Systems
Program Element: 0 6.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Missian Area: VI374 lectronic Warfare Budget Activity: #4 - Tactical Program.

Multi-Mision Technology and Support

D. (U) PROGRAM ACCOMPLISIMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishuents: This program has been used to establish the software support centers at the
Electronic Warfare Laboratory, Fort 1omouth, NJ, and the Signals Warfare Labortory, Vint Hail Farms Station, Warrenton, VA.

Development of sensor interfaces to the All-Source Analysis Center and the software to support these interfaces was initia-
ted.

2. FY 1982 Program: The Air Defense Electronic Warfare Systems (ADEWS) will transition to advanced development.
The system effectiveness simulation and system design plan were done under Program. Element #6.27.15.A, Electronic Warfare
Technology. The ADEWS development will conalit of

Present plans are to complete two advanced development models. Tactical software
support will Include development of a computer threat generator for simulating the hostile threat environments.

3. (U) FY 1983 Planned Program: The ADES development will complete subystem design and critical subsystem fabri-
cation and laboratory tests. ADEWS system integration will begin. The computer threat generator development will be coa-

plated and evaluations will be started. An ADA language compiler will be installed in the system.

4. (U) FY 1984 Planned Program: Complete ADEWS system integration and conduct initial development and operational

tests. Develop threat simulator software for tactical software support.

5.. (U) Program to Completion: This is a continuing program.

6. (U) Major Milestones: (ADEWS)

Current Milestone Dates

ajor .ilestoanes Milestone Dates Shown in FY 1982 Submission
Contract Aard 2nd Quarter FK 1982 Not Shown
OT rIOT I 2nd Quarter FY 1984 Not Shown
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Project: 9 DKI3 Title: Non-Comounications Electronic Countermeasures Systems
Program Element: 0 6.37.55.A Title: Tactical Electronic Countermeasuree Systes
DOD Mission Area: 374 Electronic Warfare --d-et Activity: 4 - Tactical Programs

Multi-Mission Technology and Support

7. Resources ($ in thousands):

Total
v1 1981 IT 1982 T 1983 FT 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDTE
Funds (current requirements) 2824 3737 Continuing Pot Applicable
Funds (as shown in FY 1982 Not
submission) 2848 3747 Shown Continuing Not Applicable

Reductions in FY 1981 and FY 1982 are due to adjustuents for inflation. Reduction in rT 1983 due to higher priority
requirements.

Other Appropriatious: Not Applicable.
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-Y 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY
* Project: 0 D114 Title: Expendable Jammers

Program Element: 0 6.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area:1Ir37r - lectronic Warfare - Hulti-Misasion. Budget: # - Tactical Programs

Technology and Support

A. DETAILED BACKGROUND AND DESCRIPTION: This project funds the advanced development of a series of expendable elec-
tronic warfare (TEl) equipment capable of disrupting hostile tactical communications and noncoamunications systems and capable
of being emplaced behind enemy lines by artillery, unattended/airborne (U/A) platforms and/or by hand. The basic advantages
of expendables are: , - Can be quickly and accurately deployed in close proximity to hostile communication end noncomuunica-
tiona systems; 2 - Are capable of disrupting these hostile systems without compromising US Army ground and airborne troop
locations; 3 - Will not normally interfere with friendly equipment due to low power output and distant emplacement of the
devices. The expendable electronic counter-countermeasures (ECM) capability will consist of a six of barrage end automatic
scan/lock-on Iam types -

? There is also a requirement for the development of the sensing and guidance systems neces-
sary to create a homing antiradiation sensor to be targeted against

( 8. (U) RELATED ACTIVITIES: Exploratory development work is conducted under Program Element 6.27.15.A, Tactical Electronic
Warfare Technology. Programs transition to Program Element 6.47.50.A, Tactical Electronic Countermeasures Systems, for engi-
neering development. Coordination is maintained between the Services to maximize the interchange of technical data sand mini-
mize duplication of effort. Coordination Is accomplished through working panels of the Technical Cooperation program, the
Joint Tri-Service Electronic Warfare Panel, and program review conducted by the Secretary of Defense (Under Secretary of
Defense for Research and Engineering).

C. (U) WORK PERFORMED BY: The prime contractors performing work on the EXJAN program are Motorola, Inc., Scottsdale, AZ,
for Artillery-Delivered Smart Set-On nXJAM; Fairchild, Long Island, NJ, for Artillery-Delivered barrage ILAN; and Senders
Associates, Nashua, MR, for Microwave EXJAM. The in-house developing organizations within the US Army Electronics Research
and Development Command (ERADCOI) are the Electronics Warfare Laboratory (BWL), Ft Monmouth, NJ, for the Artillery-Deliverd
Smart Set-On and Microwave EXJAN; US Army Electronics Research and Development Command - Signal Warfare Laboratory (SdL),
Warrenton, VA, for the Artillery-Delivered Barrage RIJAN; and US Army Electronics Research and Development Command - Barry
Diamond Laboratories (RDL), Adelphi, MD, for the Artillery-Delivered Barrage EXJAN.
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Project: f DKI4 Title: Expendable Jammers
Program Element: 9 6.37.55.A Title: Tactical Electronic Countermeasures Systems
DOD Mission Area:-Y7 Electronic Warfare - 14ulti-MIssion, Budget: 14 - Tactical Programs

Technology and Support

D. (U) PROGRA ACCMPLISIENTS AND FUTURE PROGRAMS:

1. PY 1981 and Prior Acco.plisuenta; Hand-emplaced barrage and mart expendable lamuera advanced development
completed in FT 1980 and tranaitiond to engIneering development. Development of an artillery-delivered scan lock-on Jammer
was started. Eighteen scan lock-on devices were delivered in FT80 for in-house goverment testing. A feasibility model of a
microwave (RADAR) expendable jmaer (KXJAI) against specified threats ya developed. Contracts were awarded in FY80 for the
advanced development of a device and a microwave device. During FY81, designs were finali-
zed and approved, and initial prototypes of the , Jamers were delivered for goverment
evaluation. Development of a scan lock-on EXJAM hegan in second quarter FY81. Artillery EJAN dispersion techniques com-
pleted field teeing. During FY81, designs were finalized and approved, and initial prototypes of the artillery delivered and
microwave jammers were delivered for goverment evaluntion. Development of a scan lock-on NRJA began in second quarter

FY81.

2. FY 1982 Program: Fabrication and documentation for the advanced development (AD)
land the microwave KIJAN will be completed. The development test/operational test (DT/OT) I and the -

validation in-process review (IPR) for each of these devices will be completed, and a transition decision, to engineering
development, will be made. All necessary experimental work will have been performed, and these EJAN programs will be ready
for full-scale development.

3. FT 1983 Planned Program: Development of an airborne platform carried ond seeded barrage and scan lock-on com-
munications EXJAN will begin. These systems will supplement current conventional standoff jamming systems and provide an
all- weather electronic countermeasures capability to attack targets. The
arti'lery-Oelivered EXJAN will transition to engineering development.

4. Fy 1984 Planned Program: Continue advanced development of the airborne platform barrage and lock-on EXJAN pro-
grams. Merdware ill be delivered and integration will begin. Begin advanced development of
unattended radar Jammers with high-speed reaction times.

5. (U) Program to Completion: This is a continuing program.
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Project: 0 DK14 Title: Expendable Jammers
Program Element: 0 6.37.55.A Title: Tactical Electronic eount.rmeaaurea Systems
DOD Mission Area, 37- Electronic Warfare - Multi-Mas0ion. budget: #4 - Tactical Prm8

Technology and Support

6. (U) Major Milestones: Not Applicable.

7. Resources ($ in thousands):

Total
PY 1981 FY 1982 PY 1983 ry 1984 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost
&WE

Funds (current requirements) 0 Continuing Not Applicable
Funds (as shown in FY 1982
submission) 0 ot Shown

The n 1982 reduction is due to a revision of the estimate for Inflation. The TY 1983 reduction is due to reprogreming to

higher priority Army programs, and moving the homing anttradiation sensor (HOMERUN) program to DI2. This is a continuing
progr a m. As foreign communications systems are upgraded, countermeasures are developed under Program Element 6.27.15.A,
Tactical Electronic Warfare Technology. The expendable jammer advanced development efforts to counter these foreign communi-
cations upgrades are then conducted under this project. The goal of our electronic warfare programs is to keep abreast of
the threat so that when new foreign communication systems are fielded, the US has a countermeasure ready. The next thrust
will be in the area of countermeasures to

Other Appropriations: Not Applicable.
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UNCLASSIFIED

FY 1983 EDlE CONGRESSIONAL DESCRIPTIVE SU-MARY

Program Element: 06.37.64.A Title: Medical Chemical Defense Life Support Materiel
DOD Mission Area* IM-Defensive Chemical and Budget Activity: #4 - Tactical Progrms

Biological Systems

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 0 0 36189 30430 Continuing Not Applicable

D995 Medical Chemical Defense
Life Support Materiel 0 0 36189 30430 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELIENT AND MISSION NEED: This new advanced development program elesent is essential to
develop Department of Defense capability to provide medical defense against chemical warfare agents. The US Army Medical
Department, acting as the Department of Defense executive agent, has the responsibility for developing medicsl life support
materiel to meet joint service requirements to meet the threat of the chemical battlefield. This chemical threat will be
met by the development and ultimate fielding of a comprehensive package of compounds, therapeutics, and antiradintion drugs
to provide maximum soldier survivability on the integrated battlefield.

C. (U) BASIS FOR l 1983 IDTE REQUEST: An extramural program will be established with the requested funds for development
of an industrial manufacturing base to produce large standard lots of pharnaceutical-grade compounds having potential an
antidotes, prophylaxes, therapeutic and pretreatmert compounds, decontaminants, and radio-protective drugs. The industrial
base will Include drug synthesis, pilot plant organization and operations, drug formulation, and stability testing. In
addition, final safety, efficacy and toxicity studies will be performed in support of an Investigational New Drug (IND)
application to the Food and Drug Administration (FDA).

UNCLASSIFIED
11-374

tC.

- , I , i I I I I I



UNCLASSIFIED

Program Element% E6.37.64.A Title: Medical Chemicsl Defense Life Support Materiel
DOD Mission Area: 16 - Defensive Chalcal and Budget Activity: 4 - Tactical Programs

Biological Systems

D. (U) CGPARISON WITH.FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional latimated

FY 1981 FY 1982 FY 1983 To Completion Cost

aDT
Funds (current requirements) 0 0 36189 Continuing Not Applicable
Funds (as shown in FY 1982
submission) New start in FY 1982

E. (U) OTHER APFROFRIATION FUNDS: Not applicable.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: 06.37.64.A Title: Medical Chemical Defense Life Support Materiel
DOD Mission Area: l27i,.- Defensive Chemical and BugtAtvt: E.- Tactical Programs

Biological Systems

F. (U) DETAILED BACXCROUND AND DESCRIPTION: The mission for medical chemical defense was transferred from the US Army
Materiel Development and Readiness Command to the US Army Medical Department in July 1979. The US Army Medical Research and
Development Command was subsequently assigned the task of preparing and programing a comprehensive, integrated, and phased
medical research and development effort to insure maximum survivability of the soldier on the chemically contaminated bat-
tlefield, thus maintaining our tactical advantage. This project represents one phase of this program for medical defense
against chemical agents. Funding is required to establish the Industrial base necessary to develop those compounds shoving
promiae during exploratory development as potential antidotes, prophylaxes, pretreatment and therapeutic compounds against
chemical warfare agents. This funding io desperately needed to Involve the pharmaceutical Industry to meet the unique
manufacturing requirements demanded by the variety of compounds necessary to counteract the Warsaw Pact chemical warfare
threat. Without this funding, US Industry Is not likely to satisfy military requirements to develop a system of antidotes
against chemical warfare agents. Industrial base development consists of the capability of drug syntheais and pilot plant
organization and operations, within the framework of Good Manufacturing Practice (GNIP) guidelines and environmental/safety
criteria. These controls are necessary for the production of large standard lots of pharmaceutical-grade compounds neces-
nary to meet Food and Drug Administration (FDA) drug development requirements. These compounds will then be used to conduct
final safety, efficacy, and toxicity studies in animals in support of an Investigational New Drug (1IND) application to the
FDA. Following FDA approval, phase I clinical trials will be conducted to provide tolerance (toxicity), safety, and bios-
vailability data In humans.

G. (U) RELATED ACTIVITIES: Program Element 6.11.02.A, Defense Research Sciences, Project 3310, Military Disease, Injury,
and Health Hazards; Program Element 6.27.34..A, Medical Defense Against Chemical Agents, Project A875. Medical Defense
Against Chemical Agents; and Program Element 6.37.51.A, Medical Defense Against Chemical Warfare, Project D993, Medical
Defense Against Chemical Warfare supports the Program Element/Project. The US Army Medical Research and Development Command
avoid* duplication ef effort within the Army by central management of the Program on the Medical Aspects of Chemical
Defense. Interservice duplication is avoided by coordination and collaboration with the Air force and Navy as required of
the Army as the Executive Agency for the DOD Chemical Defense effort. Such coordination is accomplished within the
framework of a Memorandum of Agreement with the Air Force and through the Joint Technology Coordination Group for Medical
Chemical Warfare Defense of the Armed Services Biomedical Research Evaluation and Management Committee. All work is also
coordinated with quadripartite and NATO nations through meetings and data exchange annexes.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: 06.37,64.A Title: Medical Chemical Defense Life Support Materiel
DOD Mission Area. i27T6- Defensive Chemical and Budget Activity: 14 - Tactical Programs

1iological Systems

H. (U) WORK PERFOR4ED BY: This is a new start in FY 1983. No contractors nor In-house efforts are currently funded by

this program Element/Project.

1. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Not applicable.

2. (U) FY 1982 to FY 1984 Program: FY 1983 will be the first year of this advanced development effort to provide an
effective medical system for maximizing safety end survivability of the soldier on the chemical battlefield. The funding
will support establishment of an industrial base in the US for the production of pharmaceutical-grade compounds identified
in exploratory development to be effective as chemical warfare agent antidotes, prophylaxes, therapeutic and pretreatment

,<- drugs, and to support final safety, efficacy, and toxicity studies in animals. These data will support an Investigational
ow' ie Drug application which will permit phase I clinical trials to obtain necessary human data to include tolerance, safety,

and bioavailability of the new drugs. Several new compounds will be studied during this period in order to provide protec-
tion for the soldier from the various nerve, blister, and cyanide agents known to be in the inventory of the Warsaw Pact
countries.

3. (U) Program to Co.pletion: It is anticipated that this will be a continuing program to develop new treatment
regimens identcIi u tu iItc research and exploratory development efforts In the medical chemical defense program.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DtSCRIPTIVE SUMMARY )
Program Element: 06.37.66.A Title: Tactical Electronic Surveillance Systema
DOD Mission Area* 322 - TIARA For Tactical Land Budget Activity: 04 - Tactical Programs

Warfare

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1484 Additional Estimated
Number Title Actual Estimate Estimate Estiuate to Completion Coat

TOTAL FOR PROGRAM ELEMENT " T Continuing Not Applicable

QUANTITIES Not Applicable
D907 Tactical Electronic 9955 6530 Continuing Not Applicable

Surveillance Systems

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program (PE 6.37.66.A/D907) was in Program Element 6.37.45.A
prior to FY 1983. The program encoipasses the Army's Tactical Exploitation of National Capabilities (TENCAP) initiatives.
The scope of the program is to identify and/or refine initial design concepts and to provide for advanced development
through prototype fabrication and testing. The past decade has witnessed major technical advances and the introduction of
increasingly sophisticated weapons and intelligence-gathering systems into the strategic and tactical operations of military
forces both friendly and opposing force. Army commanders at all echelons must have an intelligence system which will pro-
vide early detection, identification, and location of these enemy critical nodes in order to employ our own forces and
weapons for effective enemy attrition. The systems in this program provide for the development of strateg!i intelligence
collection interfaces with tactical operations. Advanced techniques are applied to exploit inforuation fror a variety of

controlled sensors which. in general, is not otherwise obtainable and then provide that information to the tacti-
cal command and control environment in a sufficiently timely and useful form to assist the commander In defeating the enemy.

C. (U) BASIS FOR FY 1983 RITE REQUEST: Continue investigation of applications to exploit strategic sensor programs.
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Program Element: #6.37.66.A Title: Tactical Electronic Surveillance Systems
DOD Mission Area: 1322 - TIARA For Tactical Land Budget Activity: 04 - Tactical Programs

Warfare

lased on the Interim Tactical Electronics Intelligence (ELINT) Processor (ITEP) experience and strategic systems advanced
configuration, initiate design for a fully operational Tactical Electronics Intelligence (ELINT) Processor (TEP) in conso-
nance with the future strategic sensor mix and the All Source Analysis System.

D. C(MPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FTY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 9955 Continuing Not Applicable
Funds (as shown in FT 1982
submission) 9955 11657 Continuing Not Applicable

The decrease In FY82 is due to the application of revised inflation and civilian pay pricing indices and Congressionaly dir-
ected reduction.

The decrease in FY 1983 is due to cancellation of FY83 portion of an effort that was to begin in FY82 but was disapproved by
Congress in the FY82 budget.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) Not Applicable.

11-379

, -



UNCLASSIFIED

Program Element: 16.37.66.A Title: Tactical Electronic Surveillance Systems
DOD Mission Area: T7 -TIARA For Tactical Land budget Activity: 14 - Tactical Programs

Warfare

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This project supports the Army's Tactical Exploitation of National
Capabilities (TENCAP) program advanced development (AD) work, which is directed tovard developing a tactical support system
to collect, process, and disseminate electronic intelligencefinformation which locates and identifies enemy units, activity
and targets representing a general tactical threat. The systems developed will be the primary source of intelligence on
enemy second-echelon forces. Data originating from a variety of strategic and tactical electronic surveillance sensors must
be transmitted to central field processing points where the data can be processed and analyzed. The resulting tactical
intelligence must then be rapidly disseminated and fused Into the command and control environment in a timely and useful
form so as to materially influence the land battle. Techniques and equipment which provide for this rapid receipt,
processing, and dissemination of intelligence data are being developed under this program.

G. (U) RELATED ACTIVITIES: Related developments are conducted by the Air Force, Navy, and national agencies.
Coordination Is effected by the exchange of technical reports, attendance at scientific meetings and conferences, joint par-
ticipation in subgroups and working panels. In addition, formal requirements documents of each Service are exchanged.
reviewed, and commented upon by other Services. Coordination ia also accomplished as part of the program reviews conducted
by the Office of the Secretary of Defense (Under Secretary for Research and Engineering).

H. (U) WORK PERFORMED BY: Aerospace Corporation, El Segundo, CA; US Army Electronics Research and Development Command
(ERADCON), Adelphi, MD; US Army Communications Research and Development Command, Ft Monmouth, NJ; RJ. Inc., Fairfax, VA.

I. (U) PROGRAM ACCOMPLISIMENTS AND FITURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Studies were completed. System design was completed to interface with two
strategic electronic surveillance systems. Two Interim Tactical ELINT Processors (ITEP's) were developed and deployed for
operational evaluation and limited operational capability. Developmental efforts were continued to improve strategic sensor
interfaces to enhance tactical utility.

N

UNCLASSIFIED
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UNCLASSIFIED

Program Element: 06.37.64.A Title: Tactical Electronic Surveillance Systems

DOD Mission Area- f322- TURA Par Tactical Land -udget Activity: 94 - Tactical Programs
Warfare

2. (U) IM otrem: Continue ITEP operational evaluation. Deploy additional ITEP systems. Continue joint pro-
groms to enhai tscticl utility of strategic systems.

3. (U) FY 1983 Planned Program: Continue joint programs to enhance tactical utility of strategic systems. Based on
Interim Tactical RLINT Processor (IYEP) experience and strategic systems advanced configuration, initiate designs for fully

operational tactical BLINT Processor (TEP) to be developed in consonance with the future strategic sensor mix and the All

Source Analysis System.

4. (U) FY 1984 Planned Prore: Continue analysis of strategic sensors and advanced development of strategic inter-
faces. Continue development ofPuly operational Tactical RLINT Processor (TEP) in consonance with atrategic sensors and
the All Source Analysis System.

S. (U) Program to Completion: This Is a continuing program.

UNCLASSIFIED
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UNCLASSIFIED

FY 1983 RI)E CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.42.02.A Title: Aircraft Weaons
DOD Mission Area, 121T-Indirect Fire Support Budget Activity: V4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project y 1981 FY 1982 FY 1983 y 194 AdditionE a EstiCated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT Mr'7 'I70 - - 7

DL62 Aircraft Rocket Subsystems 3893 2876 686 576 0 27783
D133 Aircraft Gun-Type Weapons 2678 619 0 0 0 22804

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This propram is needed to support the development and test of ie-
proved aircraft weapon subsystems, exclding missiles. The program is necessary in order to support the continuing require-
sent for low-cost, reliable, easily maintainable, lightweight, increasingly effective armament subsystems of advanced design
for attack helicopters. The development and testing of new rocket (2.75 inch) warhea's and an improved motor will be accem-
plished for use as secondary armament capability on both the AM-IS and AH-64 attack helicopters.

C. (U) BASIS FOR FY 1983 RDT! REQUEST: Basic rocket tralectory data will be acautred for integration in aircraft fire
controls. Environmental and aircraft induced parameters affecting rocket trajectory will be defined. !valuation of several
factors not currently incorporated in the trajectory equation will be initiated. These equations must be developed to over-
come deficiencies in delivering rockets accurately. Trajectory constants for the different rocket wotor/warhead combina-
tions will he developed and refined. Fire control computer information will be developed to produce the read-only trajec-
tory data cards required for future production aircraft and for upgrading the fire control computers of fielded aircraft,
and to upgrade the Rocket Management System date cards. Recommended changes to the Rocket Management System thumbwheel to
reflect changes in rocket (motor/wsrhead/fute) configuration will be obtained. The type classification action for the 30mm
High-Explosive Dual-Purpose (XM789) ammunition will be completed by conducting in-process reviews (IPR) for type clas-
sification by examining the technical data package for suitability for competitive procurement and by transitioning the item
to single service manager.

UNCLASSIFIED
11-382

c..1

Ki



I-- .

UNCLASSIFIED

Program Element: #,'.42.02.A Title: Aircraft !earns
DOD Mission Are 2 - Indirect Fire Support 8udTet Activity: 94 -Tactical Progras

D. (U) COMPARISON WITH FY 1982 RDTg REQUEST: ($ In thousands)

Total
Additional Estimated

FY 1981 FT 1982 T 1983 To Completion Cost

Funds (current requirements) 6571 3495 686 576 50545
Funds (as shown in FY 1982
submission) 5075 3504 729 1517 500A4

The FY 1981 increase reflects reprograming action to fund special effort to solve problems encountered during prequalifics-
tion testing of the high-explosive dual-purpose 30mm Ammunition (XM789). These developmental problems resulted in schedule
slip of approximately 12 months establishing the additional funding requirement for FY 1982 to complete this development
leading to type classification. The FY 1582 and FY 1983 decreases are a result of the mended budget request and appli-
cation of revised inflation and civilian pay pricing indices.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) Not Applcable.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: g6.42.02.A Title: Aircaft Weapns
DOD Mission Area -/212 -Indirect Fire Support Budget Activity- 04 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: This program supports the development of new Run and rocket weapons subsys-
tem, for Army Aircraft. The requirement is for reliable, low-cost, easily maintainable, minimum drag, lightweight armsment
subsystems of advanced design that provide sufficient standoff rane and effectiveness. The submunition warhead element
provides multipurpose lethality against personnel, materiel, and lightly armored targets. Analysis and firings to date
indicate a net result of the improvements will be an increase in antipersonnel lethality of greater than 50-I when compared
to the current standard system. The 19-tube lightweight launcher has a 50 weight reduction compared with t a current
19-tube launcher and the lightweight launcher ia compatible with the current and improved families of rocket, The 30m
ammunition element provides a lethal combat round with both shape charge and high-explosive capability for use by the Attack
Helicopter (AAH) and the current US Marine Corps Harrier. This ammunition will he Interoperable in NATO Gun Systems.

C. (U) RELATED ACTIVITIES: Close liaison is maintained with the other services and industry to avoid duplication of
effort. The Army participates In the Tri-Service Joint Technical Coordinating Group for Air-Launched on-clear Ordnance,
an organization chartered at the major field command level. This group provides a medium for exchange of technical informa-
tion and determination of joint use implications. An Army representative serves on the Air Munitions Reouirements and
Development Committee, an organization within the Office of the Secretary of Defense. One of the functions of this om t-
tee is the establishment of joint service requirements and development of air munitions. Related Program Elements are
6.47.07.A, Advanced Attack Helicopter; 6.42.12.A, COBRA/TOW; 6.32.06.A, Aircraft Weapona; and 6.22.O1.A, Aircraft Weapons
Technology.

H. (U) WORK PERFORMED BY: Contractors: Hughes Aircraft Company, Canoga Park, CA; Norris Industries, Los Angeles, CA;
Hercules Incorporated, Radford, VA; Hi-Line Plaatics, Incorporated, Olathe, KS; Cosin Industries, Sheoypan, WI; Hughes
Helicopters, Culver City, CA; Honeywell Incorporated, Minneapolis, MN. of the effort. in-house organizations: US Army
Aviation Research and Development Command, St. Louis, I; US Army Armament Research and Development Command, Dover, Ni; US
Army Missile Research and Development Command, Huntsville, AL; Naval Ordnance Station, Indian Head, MD; Lake City Ammunition
Plant, Lake City, MD; Project Manager, Advanced Attack Helicopter, St. Louis, HO, Project Manager, COBA/TOW. St. Louis, MO.

1. (U) PROGRAM ACC(a4PLIS 'NENTS AND FUTURE PROGRA4S:

I. (U) FY 1981 and Prior Accomplishments: Initfted development of: new family of 2.75-inch rocket warheads with
remote set fuzing capability; a training practice, hibh-exploslve, dual-purpose 30mm ammunition rotund, interoperahle in the
NATO 30mm guns, for attack helicopters. Completed development of the 2.75-inch Lightweight Rocket Launcher for attack

N

UNCLASSIFIED
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UNCLASSIFIED

Program glemont: 06.42.02.A Title: Aircraft Weepons
DOD Nissiou Are: '12 - Indirect ire Support Budet Activity:E4- Tactical Programs

helicopters. This Rocket Lightweight Launcher will be compatible with the new Remote Settable Fuse on the 2.75-inch locket
Systems. Completed development 30am Ui1gh-Explevive Incendiary Ammunition (XM799) for the US4C for use in Rarrier Aircraft.
Resolved problems associated with the High-Explosive Dual-Purpose (HEDP) Ammunition in bore explosions which allowed the
Army to move to qualification testing of the ammunition. The multipurpose eubmunition warhead (X1261) end improved rocket
motor development for the 2.75-inch rocket wae completed. Static, ejection, fragmentation, and armor penetration tests were
conducted on submunitios. Futes and ballute aseembliesa were wind tunnel and flight tested. The 4166 rocket motor with the
14261 and M151 warheads vere wind tunnel tested. DT/OT It test was completed end Type Classification of the XM261 with the
new 5166 rocket mot-r wa initiated.

2. () 1! 1982 Progrem: The type classification of the improved rocket motor will be completed. The technical data
package will be updated. Neaic rocket trajectory data for the multipurpose submunition warhed will be acquired for into-
gration into the Al-IS fire control. The high-explosive, duel-purpose (HEDP) ammunition will be type classified. Detailed
examination of the technical data package will be conducted to assure suitability for competitive procurement and transition
to single service manager.

3. (U) "! 983 Planned orem: Refinement of the multipurpose submunition rocket trajectory dots for the warhead,
improved retmotor, ad A-S combination will be initiated. Production actions ill be initiated pending availability
of funds.

4. (U) FY 1986 Planned Program: Initiate development of Smoke Screen and Illumination warhead with remote set fuze
capability.

S; (U) o l Futiol e engineering development efforts will be continued for illumination and amoke war-
heads and or Cmpletion in FY 1985,
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FI 1983 RDT! CONGRESSIONAL DESCPIPTIVR SUMMARY

Program Element: 6.42.04.A Title: Air Mobility Support EUipment
DOD Mission Area 118T-Land Warfare Associated Air Budget Ativity: f4 - Tactical Programs

Nobility

A. (0) RESOURCES (PROJECT LISTING): (. in thousands)

Total
Project ?1 1981 FT 1982 FY 1983 FT 1984 Additional Estimated
Number Title Actual Estimate Estimate Eatimete To Completion Costs

T FOR PROGRAM RUMET 3TF - 12a c Continuing Not Applicable
DC32 Ground Support Equipment 0 619 856 4039 Continuing Not Applicable
DC33 Cargo Handling Equipment 355 923 444 774 Continuing Not Applicable
DC45 Aviation Life Support

Systems 153 766 945 1544 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF EILEENT AND MISSION NEED: The US Army must not only develop aviation systems for increased 9
firepower and nobility, but also develop the support equipment required to gain maximum effectiveness from these systems and
their crews. This program provides for engineering development of new ground support equipment, Aviation iUfe Support
Equipment (ALSE), and cargo-handling equipment to improve the efficiency and survivability of aircrews in Nuclear,
Biological, Chemical (NBC), and adverse climatic environments and provides for cargo-handling and ground support equipment
to increase aircraft effectiveness and operational readiness. This program element includes: (1) the Pull-Scale
Engineering Development (FSED) of ground support equipment designed to improve the maintenance and servicing capability for
the Army aircraft fleet; (2) the FSED of ALSE for aircraft and individual cremmembers to enhance their efficiency, safety,
and survivability while operating In a hostile tactical, NBC, or climatic environment; and (3) the IED of cargo-handling
equipment to reduce current deficiencies in the loading and movement of cargo by helicopter in forward battle areas. These
projects support a reduction of support equipment by the development of standardiztd items applicable to more than one air-
craft system.

C. (U) BASIS FOR VT 1983 IfE REQ.UEST: Cround Support Equipment: The FT 1983 request will fund the continuation of
Pull-Scale Engineering Development (FSlID) of the following three items of equipment: the Smell Portable Diagnostic
Equipment (SPADE); the Aircraft Decontamination, Deicing and CleaninR System (ADDCS); and the Non-Divisional Aviation
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Program Element: 06.42.04.A Title: Air Mobility Support Equtlient
DOD Mission Ares: 9218 - Land varfare Associated Air udget Ativity: 91 - Tactical ProgramsNoblIty

Intermediate Maintenance Tool/Shop Set (Mon-Div AVIM). The SPADE i being developed to diagnose the condition of selected
helicopter drive train bearings, a tak which currently must be performed by inefficient and tine-consuming manual and oil
analysis techniques. The A1IDCS development will provide a functionally integrated piece of equipment to accomplish aircraft
decontamination after exposure to nuclear, biological, or chemical weapons effects, ground deicing in a cold climate envi-
rotnt, and the capability to clean aircraft exteriors and selected components. The Non-Div AVIN Shop Set will complete
the three-level maintenance concept used by US Army Aviation by replacing obsolete, van-mounted shops used by nondivisional
AVIM unit* with a mobile shop set housed in rigid-walled, standardized shelters which are air transportable by US Air Force
(USAF) aircraft end Army helicopters. Aviation Life Support Equipment: 1SED will be initiated for an On-Board Oxygen
Generating System to provide Special Electronic Mission Aircraft (S3A) a high-altitude oxygen system having significantly
reduced logistics requirements. SENA aircraft must maintain a standoff distance from the FEBA for survivability and operate
at higher mission altitudes. Testing will be conducted on this system as installed in the tV-ID/RU-21 aircraft. FSZD will
continue on the Aircraft Modular Survival System and a Flostation Kit for Helicopter sircreve. PSED will be completed on a
Helicopter Oxygen System (HOS) to provide high-altitude capability for selected Army Aviation rotary-wing units having a
high-altitude mission; e.g., mountain search and rescue. Cargo-Nandliog Equipment: PSED will continue on a cargo-handling
system for CH-47 cargo helicopters that will provide a rapid loading capability and an efficient restraint system for inter-
nal cargo.

D. (U) COMPARISON WITH PY 1982 RUTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 fY 1982 FY 1983 To Completion Cost
11T1

Funds (current requirements) 508 2308 2245 Continuing Not Applicable
Funds (as shown In IY 1982

submission) 1177 3010 3958 Continuing Not Applicable
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DOD Mission AreaF 168 - Lan4 Warfare Associated Air Budget Activity: #4 - Tactics Prograns

The reduction of $669 thousand in FT 1981 is a result of reprograai.g to higher p-iority Army requirements. The reduction
of $702 thousand in FY 1982 is the result of reduced ground support equipment fundinj in the amended budget request and the
application of revised inflation and civilian pay pricing indices. The reduction of $1713 thousand in FY 1963 in the result
of a reduction in scope of both the ground support and cargo-handling projects combined with a slight increase in scope in
Aviatio.. Life Support Equipment.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FT 1981 FY 1982 PY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Aircraft Procurement, Army:
Non-Divisional AVIM

Shop Complex
Funds (current requirements) 0 0 3900 10200 16200 30300

Quantities (current
requirements) 0 0 3 10 12 25

Small Portable Analyser
and Diagnostic
Equipment

Funds (current requirements) 0 0 0 1800 10200 12000
Quantities (current

requirements) 0 0 0 96 440 536
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Program Element: 16.42.04.A Title: Air Mobility Support Equipment
DOD Mission Area* 18 - Land Warfare Associated Air Budget Activity: #4 - Tacticsl Progreme

Nobility

P. (U) DETAILED BACKGROUND AMD DESCRIPTION: The objective of this composite program element ia to continue into
Full-Scale Engineering Development (P5EV) those concepts in ground support equipment, Aviation Life Support Equipment
(ALSE), and cargo-handling equipment that have undergone advanced development and/or a validation In-Process Review (IPR)
and have demonstrated the moat promise in meeting the Army's prioritized needs in these areas. The FSED effort in ground
support equipment to designed to provide the Army with new equipment and procedures applicable to the servicing and
maintenance of Army aircraft. Specific items Include the Small Portable Analyzer Diagnostic Equipment (SPADE) to diagnose
the condition of selected helicopter drive train bearings; the Aircraft Decontamination Deicing and Cleaning Systeam to pro-
vide an integrated system for ground decontamination following exposure to nuclear, biological, or chemical weapons, deicing
of rotor blades and aircraft structure, and cleaning of the aircraft and selected components; and a Non-Divisional Aviation
Intermediate Maintenance Shop set to replace the current obsolete set which i housed in an aging fleet of vans and whose
mobility is Incompatible with current Aviation Unit Maintenance (AVUH) and Divisional Aviation Intermediate Maintenance
(AVIM) sats. This effort also includes FSED of the Helicopter Ski Set and in FY 1984 the transition to FSED of a Helicopter
Battle Damage Repair System (HSDR). Aviation Life Support Equipment (ALSE): The ALSE project was established to consoli-
date, manage, and execute the PSED of all equipment designed to sustain aircrews and passengers In their flight environment.
This project includes special aircraft systems, components common to multiple aircraft, and equipment worn by aircrewe.
Specific efforts include FEED of a Helicopter Oxygen System (HOS) for aviation units having high-altitude mission require-
ments; e.g., mountain search and rescue and an On-Bo&rd Oxygen Generating System (OBOGS) to reduce the lopistic support
required for Special Electronic Nission Aircraft (SE4A) which must operate at higher altitudes to accomplish their mission.
Efforts also include FEED of a Helicopter Floatatfon Kit and an Aircraft Modular Survival System. New developments which
will transition to PSED in the FT 1984 timefrme include a joint Army/Navy program to provide an Inflatable Body and Head
Restraint System (IBAHRS) for the Al-IS and AH-64 aircraft and a new Integrated Aircrew Helmet System (IAHS) for improved
crash protection, noise attenuation, and communications capabilities and improved interface with protective systems for
nuclear flash, chemical, biological, and laser threats. Phase I of a program to integrate a number of life support modules
and concepts into a functionally compatible system, the Aviation Life Support System, Integrated Battlefield (ALSSIB) is
planned for FEED during this timefrme. Cargo-Handling Equipment: This effort is designed to develop and field equipment
Items Including nets and slings for helicopters that will provide efficient and rapid movement of equipment and supplies to
and within forward areas. Specific FSD projects include the Internal Cargo Handling System for CH-47 cargo helicopters to
provide on efficient means of loading, unloading, and securing internal loads; a Container Helicopter External Lift System
(CURILS) for the CH-47 helicopter; and the Low Visibility External Load Acquisition System (LOVLAS) for cargo and utility
helicopters to improve the ability to acquire external loads quickly under low-visibility weather conditions.
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G. (U) RELATED ACTIVITIE:: Program Elements 6.32.09.A, Air-Mobility Support; 6.22.09, Aeronautical Technology; and
6.22.10.A, Airdrop Technology, are closely coordinated through the actions of the annual OSD Apportionuent Review of
Aeronautical Technology and the Joint Technical Airdrop Group. Aviation Life Support Equipment is coordinated through the
US Army Materiel Development and Readiness Command/US Army Training and Doctrine Command (DARCON/TRADOC) Life Support
Steering Council and the US Army Aviation Research and Development Command (AVRADCON)/TRAD/C J.'int Working Group for
Aviation Life Support Equipment (ALSE) Development. Duplication of effort is avoided through coordination of Joint Workins
Groups composed of development activity representation of all services; e.g., Tri-Service Management Council for Aviation
Life Support Equipment.

H. (U) WORK PERFORMED BY: H. Koch and Sons, Anaheim, CA; Boeing-Virtol, Ridley Park, PA; Sikorsky Aircraft Company,
Stratford, CT; Kaman Aviation, Windsor Locks, CT; Bell Helicopter, Dallas, TX; Martin Marietta, Baltimore, MD; Fiber
Science, Salt Lake City, UT; Air Research, Phoenix, AZ; Whitehill Mfg Carp, Lima, PA; and Carleton Controls Corp, NY.

I. (U) PROGRAM ACCOMPLISHHENTS AND FUTURE PROGRAMS:

1. (U) FT 1981 and Prior Accomplishments: Ground Support Equipment: There was no funding or planned effort for K. )
Ground Support Equipment in 1981. Aviation Life Support Equipment: Continued development of the Floatation Kit for
Helicopter Aircrewe. Awarded a contract for engineering development of the Helicopter Oxygen System in aid-FT 1981.
Cargo/Handling Equipment: Conducted preliminary planning, prototype fabrication, and initial user evaluation for the
Internal Cargo/Handling System. Conducted preliminary planning for the Cargo Helicopter External Lift System.

2. (U) FY 1982 Program: Ground Support Equipment: Engineering development will he initiated for the design and fab-
rication of an Aircraft Decontamination, Deicing and Cleaning System (ADDCS). Full-Scala Engineering Development (FSED)
will be initiated for hardware design and fabrication of the Small Portable Analyzer Diagnostic Squipment (SPADE). Design
and fabrication of the Mon-Divisional, Aviation Intermediate Maintenance (AVIK) Tool/Shop complex will be initiated.
Aviation Life Support: Conduct DT/OT II testing of the Helicopter Flostation Kit. Continue FSED for the Helicopter Oxygen
System (HOS) for US-I, O-58, CH-47, and UU-60 aircraft. Initiate FSED for an On-Board Oxygen Generating System (OOGS) to
support RV-ID/RV-21 high-altitude mission requirements. Award an FSED contract for the aircraft Modular Survival System.
Cargo/Handling Equipment: Conduct a validation In-Process Review (IPR) to initiate PSED and hardware acquisition for DT/OT
I testing for the Internal Cargo/Handling System for the CH-47 helicopter. Initiate FSED and prototype fabrI Ation of the
Container Helicopter External Lift System (CHELS) for the CH-47 helicopter.
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DOD Miasion Area: 9218 - Land Warfare Asociated Air Budget Activity: f4 - Tactical Programs
Mobility

3. (U) FY 1983 Planned ProraM: Ground Support Equipment: Continue Full-Scale Engineering Development (FSED),
design, fabrication and testing for the Aircraft Decontamination, Deicing, and Cleaning System (ADICS); the Small Portable
Analyzer and Diagnostic Equipment (SPAE); and the Non-Divisional Aviation Intermediate Maintenance (AVIN) Tool/Shop com-
plex. Aviation Life Support Equipment (ALSE): Continue DT/OT II listing of the Helicopter Oxygen System (NOS) and FSED of
the On-board Oxygen Generating System (OBOGS) for RV-ID/RU-21 Special Electronic Misaion Aircraft (SENA). Initiate PSED of
the Aircraft Nodular Survival System. Type classify the Helicopter Floatation Kit Army Standard. Cargo-andllng Equipment:
Complete acquisition of the 1SD hardware and conduct DT/OT II testing of the Internal Cargo Handling System for the CH-47
helicopter.

4. (U) FY 1984 Planned Program: Ground Support Equipment: Continue Full-Scale Engineering Development (FSE ) for
the Aircraft Decontaminating, Deicing, and Cleaning System (ADOCS) and the Small Portable Analyzer Diagnostic Equipment
(SPADs). Initiate FSED, design, and fabrication of the Helicopter Battle Damage Repair (HIDR) program. Aviation Life
Support Equipment: Continue PSED of the On-Board Oxygen Generating System (OBOGS) for the RV-lD/RU-21/UV-L8 aircraft and
reedy the system for FY 1985 DT/OT I testing. The Inflatable Body and Head Restraint System (IBAURS) is planned for tran-
sition from advanced development to FSED. The Naval Air Development Center plans to award an PSED contract for desein and
fabrication of the IBAiRS. Separate contract awards are planned by the US Army Aviation Research and Development Cot-and
for system integration in the AM-IS and AHi-64 aircraft. DT/OT 1I testing will continue on the aircraft Nodular Sur%-val
System. Initiation of FSED is also planned for the Integrated Aircrew Helmet System, a Personnel Locator System for air-
crews, and Phase I of the Aviation Life Support System Integrated battlefield (ALSSIB). Cargo-Handling Equipment: Complete
development of the Internal Cargo Handling System and transition to CH-47 Project Hanagament Office for inclusion in the
fleet as a product improvement. Continue engineering development of the Container Helicopter External Lift System (CHELS)
for the CH-47. Initiate FSED and hardware acquisition for the Low Visibility Advanced External Load Acquisition System for
cargo and utility helicopters.

5. (U) Program to Completion: Due to the composite nature of this program element in supporting the full-scale engi-
nering development of air mobility support equipment, it has been and will he a continuing program.

UNCLASSIFIED
II-391

_________________________________________ ___________________________________________________



UNCLASSIFIED

FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.42.06.A Title: BLACIUIAWK
DOD Mission Aresa TF8 - Land Warfare Budget Activity: 04 - Tactical Programes

Associated Air Mobility

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 198? FT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

!W it FOR PROGRAM ELEMENT 14 IU - 3 7-- T ZW- 5359 7T
QUANTITIES

D069 UH-60 Feasibility 7045 6140 5664 0 0 20009

Demonst ration

D193 UN-60 MOD 0 0 1044 13450 45359 59853

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Congress directed this program to demonstrate the feasibility
of firing the HELLFIRE missile from the U19-60 sircraft. The program also develops aircraft hard points and hardware to
mount external stores such as the *-56 helicopter mine-dispensing system or sn external fuel storage system to improve the
aelf-deployability of the UN-0A BLACENHAK. This program further provides for the Research and Development effort associa-
ted with the UH-60 block modification program which enhances and upgrades the BLACKHAME mission capability by developing
improved components such as composite rotor blades.

C. (U) BASIS FOR FY 1983 UDTE REQUEST: Funds are reauired to cover the fourth increment of contractual effort on the
external stores system to include development tests, airworthiness evaluation, and the government development tests and
operational test of the feasibility demonstration project. The first increment of the UH-60 block modification program ill
begin in TY 1983 with the investigation of engine upgrades and composite main rotor blades.
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Program Element: 06.42.06.A Title: BLACKHIAWK
DOD Mission Area: 1218 - Land Warfare Budget Activity: 04 - Tactical Programs

Assoclated Air Mobility

Current Milestone Dates

Malor Milestones Milestone Dates Shown in IFY 1982 Submission
Contract Asard February 1981 December 1980
Criti al Design Review 3rd Qtr F 1981 June 1981
1st Missile Firing 2nd Qtr FY 1982 2nd Qtr FY 1982
Demonstration Completion(OT) 4th Qtr FY 1983 lot Qtr FY 1983
Final Report 1st Qtr F 1984 3rd Qtr FY 1983
Block Mod R&D Complete 3rd Qtr FY 1987 Not Shown

The contract for the feasibility demonstration was awarded two months late due to the redefinition of the effort to include
the Army requirements other than the HELLFIRE demonstration, and the critical design review was slipped. The demonstration
completion date and final report date were extended due to the inclusion of an operational test of the External Stores

Support System (ESSS) not previously scheduled. This will culminate the ESSS program by full qualification of the system.

D. (U) CORPARISON WITH FT 1982 IDTX REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 7045 6140 6708 58809 79862

Funds (as shown in FT 1982
submission) 5046 6158 3110 0 498214

The Increase in FY81 funding is the result of a slip in program spending which reduced FY8o requirements, thereby Increasing
the FY8I profile by the same amount. The FY82 differential is the result of inflation index changes. The FY83 increase and

additional cost to completion are the result of the startup of D193, UH-60 modification program, Research and Development
which runs from FY83-FY87, and a change in scope of the feasibility demonstration D069. The latter requirement was amended
to include a four-station external fuel tank capability and a full-scale operational test. The change in the total reflects
the dropping of project D378, BLACK HAWIK, from this program element.
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E. (U) OTHER APPROPRIATION FUNDS: (SIn tousands) Not Applicable
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Program Element: 06.42.06.A q Title: BLACKIGAWE
DOD Mission Area: 1218 - Land Wrfare Budget Activity- * - Tactical Programs

Associated Air Nobility

F. (U) DETAILED 8ACKGROJMD AD DESCRIPrION: This prolram element contains two projects, the 0M-60 Feasibility
Demonstration and the "UH-60 Modification program.

I. (U) The first project encompasses the design, development, test and full qualification of the External Stores
Support System (ESSS), the feasibility demonstration of the IILLFIRE missile launch and M-56 mine-dispensing system, and the
development of an external fuel system for extended range capability. Funds have been programed for the following efforts
through program completion in FT 1983:

a. (U) Relocate, design, and qualify fuselage hard points and a removable external stores system for the UH-60A
capable of carrying esight HLLFIIRE missiles on each side of the UH-60A. The stores system vill also be capable of carrying
external fuel tanks and mine dispensers.

b. (U) Conduct flight tests to qualify the E.SS with external fuel tanks and to evaluate compatibility of the sys-
Y tem with missiles and launchers.

c. (U) Fire ballistic missiles to insure HELLFIRE missile blast pressure is compatible with the UH-60A structure
and conduct an airborne firing survey to determine airframe And missile compatibility with regard to both structural loads
end stability of the airframe and missile.

d. (U) Conduct a preliminary airworthiness evaluation and a developmental test by the US Army Test and Evaluation
Command.

2. (U) The second project, the UN-60 Modification program, provides for preplanned product Improvement through a block
modification. The program will study the requirements, determine which improvements should be applied, and develop the
necessary block modifications. Known Improvements to be pursued include the engine upgrades, uprated transmiaaions, compo-
site main rotor blades, tvo-hook suspension system, and digital avionicslmultiplexing. The above improvements will provide
the ON-60 with a self-recovery capability and preatly Increase the capabilities required in support of Rapid Deployment
Force (RDF) missions.

C. (U) RELATED ACTIVITES: The HELLFIRE missile is being developed under Program Element 6.43.10.A, Heliborne
Miassle-HELLPTRF..
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Program Element: 06.42.06.A Title: BIACKHAWK
DOD Mission Area: 9218 - Land warfare Budget Activity: 04 - Tactical Programs

Associated Air Nobility

H. (U) WORK PERPORMED BY: United Technologies Corporation, Sikorsky Aircraft Division, Stratford, CT; Rockwell
International, Columbus, OH; BLACKHAWK Project Manager's Office, St. louis, MD).

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Initiated ground testing of hard points and external stores support system.
Structural tests of the first flight articles were completed.

2. (U) PY 1982 Program: Handling qualities evaluation with missiles installed, firing of three brlliatic missiles,
test analysis, mine dispenser design verification testing, external stores system qualification flight telting, and prelimi-
nary airvorthiness evaluation by the Army Aviation Engineering Flight Activity (AEFA), Edwards AFS, CA.

3. (U) FT 1983 Planned Program: For the feasibility demonstration, completion of flight testing; design and qualifi-
cation of fuel, pneumatic, and electrical systems for transfer of external fuel; government development testing and opera- ,

tional testing vill be completed. For the UR-60 modification program: Begin investigation of engine upgrades and composite
main aotor blades.

4. (U) FY 1984 Planned Program: Complete engineering on engine upgrade, begin design of the 3400 SHP transmission and
two-hook suspension system, finish engineering design of composite rain rotor blade, and begin qualification testing. Begin
engineering design and development of digital avionics, doppler and sap display, ind investigation of full multiplexing
capability.

5. (,) rorem to Copletion: Engineering development of the UH-60 block modification program Is scheduled to be com-
pleted in FVY 98
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SLWMARY

Project: 0 D069 Title: UH-60 Feasibility Demonstration

Program Element: # 6.42.06.A Title: BLACK HAWK

DOD Mission Area: T218 - Land Warfare Associated Budget Activity: 04 - Tactical Programs
Air Nobility

A. (U) DETAILED BACKGROUND AND DESCRIPTION: In reviewing the FYSO budget, Congress added $3.0 million to Program Element
6.43.10 to demonstrate the feasibility of using the UH-60A as a firing platform for HELLFIRE misciles. In FY81, $5.42 mil-
lion was added to expand the scope of the effort. During development of a program to conduct the proposed demonstration and

design an external structure from which the missiles could be launched, the Army established a requirement for design aid
qualification of an External Stores Support System which would carry external stores such as the missiles, external fuel

tanks, and mine dispensers. An additional recuirement to be able to self-deploy the UH-60A up to 1150 nautical miles
employing external auxiliary fuel tanks has been incorporated into the program. Definition of the total program caused some
delay in initiation; however, the feasibility demonstration is scheduled to be conducted within 60 days of first flight to
minimize the impact on the original program. Overall objectives of the program are to:

1. (U) Relocate, design, and test hard points and an external stores support system on the UN-60A suitable for

carrying 8 HELLFIRE missiles on each side and other stores such as fuel systems and mine dispensers.

2. (U) Conduct flight tests to insure aerodynamic and structural compatibility of the system and HELLFIRE launchers

with the UH-60A.

3. (U) Fire ballistic missiles to insure HELLFIRE missile blast pressure is compatible with the UH-60A structure and

conduct a firing survey to assess airframe and missile compatibility with regard to structural loads and missile dynamics.
Report the results.

4. (U) Conduct a flight test program to qualify the External Stores Support System with external fuel tanks.

5. (U) Conduct a preliminary airworthiness evaluation, a developmental test and an operational test to evaluate the
operational suitability of the system.

B. (U) RELATED ACTIVITIES: FY8O and FY81 funds for the UR1-60 feasibility demonstration were shown under Program Element
6.43.10.A, Heliborne Missile - HELLFIRE. With the expansion of the project to include the increased external stores
capability, the project was moved under the BLACK HAWK program element.
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Project: 9 D069 Title: UII-60 Feasibility Demonstration
Program Element: 0 6.42.06.A Title: BLACK KAMK
DOD Mission Area* f21 t Land Warfare Associated Budget Activity: 94 - Tactical Programs

Air Mobility

C. (U) WORK PERFORMED BY: Sikorsky Aircraft Division, Stratford, CT, for airframe design and modification; Rockwell
International, Columbus, OR, for missile integration. Program Manager, BLACK HAWK, will have Army responsibility for pro-
gram execution.

D. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Initiated design, fabrication, and ground testing of hard points and eter-
nal stores support system. Conducted structural tests of the first flight article.

2. (U) Ft 1982 Program: Conduct HELLFIRE feasibility demonstration and initiate airworthiness qualification.

3. (U) FY 1983 Planned Promram: Conclude Contractor Developmental Tests, complete Preliminary Airworthiness
Evaluation, Government Development Tests and Operational Tests.

4. (U) FY 1984 Planned Program: Program terminates in FY 1983.

5. (U) Program to Completion: N/A.
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Projects 0 D069 Title: UH-60 Feasibility Demonstration
Program Element: 0 6.42.06.A Title: BLACK HWK
DOD Mission Area- T -lTTtand Warfare Associated Budget Activity: #4 - Tactical Programs

Air Mobility

6. (U) Majot Milestones:

Current Milestone Dates

Major Milestones Milestone Dates Shown in FT 1982 Submission

Critical Design Review 3rd Qtr FY 81 June 1981
let Flight 2nd Qtr FY 82 None
let Missile Firing 2nd Qtr FY 82 2nd Qtr FT 82
Contractor Flight Testing 2nd Qtr FY 83 None
Complete

Feasibility Demonstration 4th qtr FY 83 let Qtr FY 83
Complete

The critical design review was slipped due to the increase in scope of the program to include Army requirements other than
the HELLFIRE demonstration. The program completion date was delayed due to incorporation of an operational test into the
program.
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Project: # D069 Title: UR3-60 Feasibility Demonstration
Program 1lement: 9 6.42.06.A Title: BLACK HAWK

DOD Mission Area., 2 Land Warfare Associated Budget Activity: 04 - Tactical Programs
Air 14obility

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 Fy 1984 Additional Estimated

Actual Estimate Estimate Estimate to Completion Cost
lrDE

Funds (current requirements) 7045 6140 5664 0 0 20009
Funds (as shown in FY 1982
submission) 5046 6158 3110 0 0 17314
Quantities
(current requirements) 400
Quantities (as shown in TY 1982

submission) 400

The increase In T 1981 actual expenditures is due to the plus-up that made up for the reduction in the FY 1980 program.
The decrease in FY 1982 .s a result of the use of revised inflation indices. The FT 1983 differential is the result of a
change in scope to develop the four external tank capability and include a full operational test of the system.

other Appropriations: Not Applicable.
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Program Element: #6.42.07.A' Title: Advanced Attack helicopter
DOD Mission Area: 1212 - Indirect Fire Support Budget Activity: 94 - Tactical Program

A. (U) RESOURCES (PROJECT LISTlNG): ($ in thousands)

Total
Project Fy 1981 F1 19b2 F1 1983 FY 1984 Additional Estimated
Njmber Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAN ELEMENT 172941 91874 33725 39448 127274 1339637

0425 Advanced Attack helicopter 172941 91874 33725 26823 29245 1230983

D423 AAI Hodi ications 0 0 0 10625 90029 108654

A. BRIEF DESCRIPTION OF ELE/ T AND MISSION NEED: The Army needs the AH-64 APACHI to provide a significantly Improved
tank-killing capability relative to the AMi-I attack helicopter. in recognition of the sophistication and lethality of the
ar defense threat and improvements in the ballistic protection of numerically superior Warsaw Pact armor, a more surviva-
ble, versatile, and lethal attack helicopter Is required to maintain a favorable combat exchange ratio. The Ah-64 has been
designed to provide these advantages. Emphasis has been placed on the design and development of a weapons system with
superior flight performance; an armament capability to defeat ; and a mission equipment package to allow
day, night, and adverse weather operation, high survivability, and unequalled versatility. As Important as the AH-64 is in
defeating Warsaw Pact forces, it Is an absolute must for providing a mobile, antiaraor capability to US forces that may be
deployed to high-temperature, high-altitude areas such as Southwest Asia. It Is the essential antlarmor support for the
more lightly equipped forces that would most likely be deployed to these areas first. Aircraft armament includes the
HELLFIRE Modular Missile System, 30im chain gun, and 2.75-inch rockets. The AH-64 will be the Army's primary attack heli-
copter and will be complemented by the A-I series attack helicopters. The APACHE is entering production in FY 1982.
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DOD Mission Area: 0212 - Indirqct Fire Support Budget Activity: 04 - Tactical Program

C. (U) BASIS FOR FY 1983 RDT REQUEST: Provides funds to complete residual producibility engineering planning, for
development and qualification of test program sets (previously funded in procurement) for automatic test equipment, and for
qualification of a composite main rotor blade.

Current Milestone Dates
or Milestones Milestone Dates Shown in F! 1982 Submission

Aard A2eril Vehicle Development
Contract (Phase 1) June 1973 June 1973

First Flight September 1975 September 1975
Complete Air Vehicles Fly-Off September 1976 September 1976
Award Full-Scale "ngineering

Development Cont-act (Phase 2) December 1976 December 1976
Award Competitive ,arget Acquisition

Designation Systems
and Pildt Night Vision Systems
(TADS/PHVS) Contracts March 1977 March 1977

Competitive TADS/PNVS Selection April 1980 April 1980
Complete OT 11 August 1981 August 1981
Production Contract Award March 1982 December 1981
First Production Delivery February 1984 November 1983
Initial Operational Capability (IOC) FY 1985 January 1985

The Amy completed an Army Systems Acquisition Review Council (ASARC I1) In November 1981 and decided that be AII-64 is
ready to enter production in FY 1982. Contract negotiations will not be completed until February 1982, and tLi contract
award for full production in planned for March 1982 with first production delivery now scheduled for February 1984. The
Defense Systems Acquisition Review Council (DSARC !Il) for production approval will be conducted in February 1982. A revi-
sion in Army procedures in Headquarters, Department of the Army. Letter 310-81, 31 August 1981, requires IOC to be projected
Lo a fiscal year.
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D. (U) COMPARISON WITH FY 1982 RDTE ROEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 172941 91874 33725 166722 1339637
Funds (as shown in Fy 1982
submission) 172941 92162 0 0 1141385

The funding level difference in 1982 i attributable to the adjustment of fuel. inflation, and civilian pay pricing. The
increase of funds in 1983 includes a transfer of funds from procurement to RDTE to complete development and testing of test
program sets for automatic test equipment and the qualification of a composite main rotor blade. The Additional to
Completion encompasses funds transferred from procurement to RDTE to develop depot test program sets and the initiation of a( preplanned product improvement program (Project Number D423) in 1984 to incorporate emerging technologies to enhance survi-
vability, reliability, availability. end maintainability as appropriate.
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Program Element: #6.42.07.A Title: Advanced Attack Helicopter

DOD Mission Area: 0212 - Indirect Fire Support Budget Activity: 9/. - Tactical Program

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Aircraft Procurement, Army
Funds (current requirements) 58800 544000 965000 1440600 3141500 6149900
Funds (as shown in FY 1982

submission) 50800 365500 554100 Not Shown 4486900 5457300

Quantities (current requirements) 0 11 48 96 291 446
Quantities (as shown In FT 1982
submission) 0 8 44 Not Shown 414. 536

The funding difference In FT 1981 Is $8000 thousand for Initial spares as approved In FT 1981 Supplemental Budget. The
funding difference of $178500 thousand in FT 1982 includes an increase of $98600 thousand to adjust the procurement quantity
from 8 (Carter Budget) to 14 (Reagan budget) and to increase the advance procurement for FT 1983 as approved in FT 1982 k .,
Amended budget, an increase of $39000 thousand to compensate for actual Inflation versus projections, an increase of $131400
thousand Identified In November 1981 Army cost estimate for 14 AII-64s, and a decrease of $97500 thousand when the pro-
cureftent quantity was reduced to 11 A14-64a and an Increase of $7000 thousand for application of January 1982 Inflation
indices. The funding difference of $410900 thousand In FT 1983 Includes an increase of $238000 thousand to adjust the pro-
curement quantity from 44 (Carter budget) to 78 (Reagan Budget) and to increase the advance procurement for FY 1984, an
Increase of $69300 thousand for growth in engine costs and inclusion of -701 engine in configuration, an Increase of $58600
thousand to compensate for actual Inflation versus projection, an increase of $197100 thousand identified in November 1981
Army cost estimate for 78 AN-64a, a decrease of $175500 thousand when the procurement quantity was reduced to 48 AH-64s and
an increae of $23400 thousand for application of January 1982 inflation indices. The funding difference of $692600 thou-
sand in the "Total Estimated Coat" column Includes a decrease of $431300 thousand for application of March 1981 inflation
indices, a decrease of $551600 thousand for restoration of the more efficient production (Carter budget to Reagan Budget),.
an Increase of $346300 thousand for growth In engine coats and Inclusion of -701 engine in configuration, an increase of
$380900 thousand to compensate for actual inflation versus projection, an increase of $1282200 thousand identified in
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N November 1981 Army cost estimate for 536 AN-64s, a decrease of $624300 thousand when the procurement quantity was reduced to
446 AH-64s in the November 1981 Army Systems Acquisition Review Council Il1, and an increase of $290400 thousand for appli-
cation of January 1982 inflation inAices.
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F. (U) DETAILED BACKGROUND AND DESCRIPTION: in September 1972, the US Army approved an Advanced Attack Helicopter (AAH)
development program for an attack helicopter with greater agility, better performance, and a greater aerial fire support
capability than currently available in existing Army aerial weapons systems. The AAH program was presented to the Defense
Systems Acquisition Review Council (DSARC I), and on 10 November 1972, the Deputy Secretary of Defense authorized release of
the AH Request for Proposals (RFP). This specified a $1.4M to $1.6M (FY72 constant dollars) contraint on the recurring
flyaway design-to-unit production cost, based upon an initial production buy of 472 aircraft. In April 1976, the planned
procurement quantity was increased to 536 aircraft. The RFP stressed acquisition and operational costs as prime considera-
tions in the program and in the competitive selection between contractors. Five helicopter manufacturers. Bell, Sikorsky,
Boeing-Vertol, Hughes, and Lockheed responded to the RFP. As a result of the HELLFIRE DSARC on 26 February 1976, It was
decided that the HELLFIRE missile would be utilized as the point target weapon for the AAH in lieu of the initially proposed
Tube-launched, Optically Tracked, Wire-Guided (TOW) Missile System. On 23 March 1976, the DSARC directed that the Target
Acquisition Designation Sight (TADS) and the Pilot Might Vision Sensor (PHVS) be competitively developed and a flyoff con-
ducted between the competitors. Development of the AAH consisted of two phases. The first phase was conducted as a flyoff
of two AM! prototypes each from the competing contractors, Bell Helicopter Textron and Hughes Helicopters, to insure air-
frame acceptability in the critical area of flight handling qualities and performance. Competitive development contracts
for Phase I were awarded to Bell Helicopter Textron and to Hughes Helicopters. Government testing (flyoff) was completed on
30 September 1976. The AAH DSARC II, held on 7 December 1977, resulted in approval of the AAR to enter full-scale engi-
neering development (Phase 2). on 10 December 1976 the Secretary of the Army selected Hughes Helicopters (YAH-64) as the
prime aircraft system contractor for Phase 2. Phase 2 consisted of modification of the two Hughes Helicopters' Phase I air-
craft, f;brication of three additional air vehicles, subsystems development, and integration and testing of the total
weapons system. Of particular importance to the AAH program was the competitive development of TADS/PNVS by Martin Marietta
end Northrop Corporation. Martin Marietta was selected as the winning contractor in April 1980. At the direction of the
Office of the Secretary of Defense, the use of the WECOH-30 ammunition for the 30-m gun on the YAH-64 was obviated in favor
of development of an ADEN/DEFA (British and French gun) compatible round to provide interchangeability and Interoperability
with NATO and other US 30mm guns. The AAH program manager has development responsibility for this munition. A project
manager for the TADS/PNVS and a product manager for the 30mm mmunition have been designated to assist the Advanced Attack
Helicopter program manager in the development of the AAH system. During June-August 1981 the Army completed a successful
Operational Test 11 for the AH-64, and the results are described in the Test and Evaluation Section. In November 1981, the
Amy Systems Acquisition Review Council (ASARC) III determined that the AH-64 is ready to enter production in FY 1982 and
type classified the system as Standard.
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G. (U) RELATED ACTIVITIES: The Army AN-IS Cobra/TOW, Proram Element (PE) 6.42.12.A, and the Marine Corps AH-IT are rela-
ted helicopters. The AH-IS provides the Army a current aerial antitank capability with the TOW missile until the
availability of the higher performance AAR, and is planned as a complement to the AA in a high-low mix. The AH-IS, and
AH-IT lack performance, adverse weather mission capability, firepower, night vision devices, and survivability characteris-
tics required of the attack helicopter and available in the All-64. The General Electric T700 engine installed in the YAN-64
is being managed by the BLACK HAWK project manager (PE 6.42.Oh.A). The heliborne missile HELLFIRE is being developed under
PE 6.43.10.A. The 30mm ADEN/DEFA ammunition is being developed under PE 6.42.02.A, Aircraft Weapons. These related activi-
ties are all carefully coordinated to preclude duplication of effort and insure system and delivery compatibility.

H. (U) WORK PERFORMED BY: Hughes Helicopters, Culver City, CA, Is the airframe and 30mm ammunition developer and is
responsible for the total weapon system integration in Phase 2. General Electric Company, Lynn, MA, is the manufacturer of
the government-furnished T700 engine. Martin Marietta, Orlando, Fl, is the contractor for the Target Acquisition
Designation Sight (TADS) and the Pilot Night Vision Sensor (PNVS). The Advanced Attack Helicopter (AAH) program manager's
office, located at the US Army Aviation Research and Development Command, St Louis. No, is responsible for the development
program. Major subcontractors include Advanced Structures Division, Montrovia, CA; Aircraft Gear Corporation, Chicago, IL;
Bendix, Utica, NY; Bertes, Irvine, CA; Garrett Airesearch, Phoenix, AZ, and Torrance, CA; General Electric, Lynn, MA;
Honeywell, Minneapolis, MN; Kearfott, Little Fall, NJ; Litton Guidance and Control Systems, Woodland Hills, CA; Litton
Precision Gear, Chicago, IL; Lockheed Aircraft Service Company, Ontario, CA; Menasco, Burbank, CA; RCA Automated Systems,
Burlington, MA; Rockwell International, Columbus, OH; Sperry, Phoenix, AZ; Teledyne Ryan Aeronautical, San Diego, CA;
Teledyne Systems Company, Northridge, CA.

I. (U) PROGRAM ACCOMPLISIH4ENTS AND FUTURE PROGRAMS:

I. (U) FY 1981 and Prior Accomplishments: Competitive contracts for Phase I development were awarded to Bell
Helicopter Textron and Hughes Helicopters on 22 June 1973. Phase I development concentrated on aerial vehicle development.
Phase 2 included subsystems development and integration into the total weapons system. Throughout FY 1974 and 1975 and
until the latter part of FY 1976, each of the contractors designed, fabricated, and tested a ground test vehicle (GTV) and
two prototype air vehicles. On 30 September and I October 1975, respectively, Hughes Helicopters and Bell Helicopter
Textron made ftit flights with their prototypes and began the contractor flight test programs. On 31 May 1976. each con-
tractor delivered two flyable prototype aircraft to the government for flight training, testing, and evaluation. Flight
testing was completed successfully on 30 September 197h. Source selection activities, which began in July 1976 when the
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Army received Phase 2 proposals from each of tle :ontractors, were completed with the selection of Hughes Helicopters as the
winning contractor. A contract award for full-scale engineerir.g development was made on 10 December 1976. Target
Acquisition Designation Sight (TADS) and Pilot Night Vision Sensor (PNVS) proposals from industry were received by the Army
in November 1976, and TADS/PMVS contracts were awarded to Marti Marietta and Northrop Corporation on 10 March 1977. During
Fy 1977. Hughes Helicopters initiated engineering design efforts to incorporate configuration changes identizied by the
Phase I Source Selection Evaluation Board. Testing was also initiated on the CTV and air vehicles to suppc't the Phase 2
prototype modification effort. Due to restructuring ot the original FY 1978 budget request, fabrication ot the additional
three prototypes was delayed from FY 1977 until FY 1978. During FY 1978, design, fabrication, and assembly of the three
additional prototype aircraft were initiated. In FY 1979, prototype TADS/PNVS system were integrated with the AA fire con-
trol system. Pilot flight tralnlng. was initiated to support flight testing for the Armament and Fire Control Survey and in
preparation for the TADS/PNVS flyoff scheduled for early 1980. In July 1979, the AAH development program was restructured
internally to consolidate all remaining operational testing (OT) at the end and to provide additional time to correct tech-
nical problems. In this restructuring, the production contract award was delayed one year, which also accommodated the
increasing production lesdtimes. In April 1980, Martin Marietta was selected as the contractor for the maturity phase of
the TADS and PNVS program which includes finalization of the design, qualification testing, and support of the Advanced
Attack Helicopter (NA) flight tests. Flight tests of the new stabilator design demonstrated that the previous flight han-
dling and loads problems were eliminated, and complete expansion of the aerodynamic flight envelope was accomplished.
Integration and testing of the weapons systems, TADS/PNVS, and fire control system on the AAM were highly successful.
During FT 1981 contractor and goverment flight testing continued on all four vehicles with emphasis on reliability,
availability, and maintainability (RAN) culminating in a user assessment du'.ng OT 11 in June through August 1981.
Long-lead-time-item (LLTI) contracts were awarded in February 1981 in preparation for the production contract in FY 1982.

2. 4)) FY 1982 Program: Contract awards for the production phase are planned for Martin Marietta, Hughes Helicopter,
and General Electic in March 1982 following the Defense Systems Acquisition Review Council (DSARC) III in February.
Development and test efforts will Include development of support and test equipment for maintenance tasks, diagnostic pro-
grams for mission equipment, and test program sets for automatic test equipment. Flight tests will be conducted with the
-701 engine for the production configuration. The Army will also conduct tests in the Eglin AFI climatic hangar, an icing
survey in Minnesota, and perform flight tests to provide data for Army crew manuals.
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3. (U) FY 1983 Planned Program: Development and qualification of test program sets for automatic test equipment will

continue to support fielding the A-64. A composite main rotor blade will be flight tested and qualified for installation
in the VY 1964 production aircraft.

4. (U) FY 1984 Planned Program: Development and qualification of test program sets will continue. A preplanned pro-

duct improvement program wl l tiated, as appropriate, to enhance the capabilities of the AN-64 with emerging technolo-
Eles. Efforts in consideration include enhancements for reliability, availability, and maintainability and complementary

navigation and target acquisition capabilities such as a radar frequency interferometer, automatic target recognizer, and
automatic target handoff system. Initial production deliveries of AH-640 to the training base will begin.

5. (U) Program to Completion: Qualification of test program sets will be completed, and preplanned product Improve-

ments will continue as appropriate. A force development test and evaluation will be conducted in FT 1985 by the first com-

pany to receive production AH-64 helicopters.
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J. (U) TEST AND EVALUATION DATA:

1. (U) Development Test and Evaluation:

a. (U) The AM development program has been divided into two phases. Phase I was competitive development of the
basic aircraft with very limited weapons integration. Phase 2 encompasses the integration of all weapons subsystems into
the winning Phase I aircraft together with the fabrication and test of 3 new prototype aircraft built to approximate produc-
tion configuration. Within the Phase 2 effort vs. a competitive development and selection of the Target Acquisition
Designation Sight (TADS) and Pilot's Night Vision Sensor (PNVS). Phase 2 will be completed in 1982 and followed by
development and testing of the remainder of the test program sets for automatic test equipment and potential enhancements
for mission capability such as composite components and mast-mounted devices. Both independent and joint developmental
tests are conducted by contractor and government test personnel. Significant past developmental program events are as
follows:

(1) (U) Competing Advanced Attack Helicopter (AAR) contractors, bell Helicopter Textron and Hughes Helicopters,
successfully completed Phase I teating on 30 September 1976. Phase I testing included contractor design support tests,
testing of individual components to verify structural integrity and establish fatigue life, and bench testing of dynamic
components. Complete dynamic system testing using the Ground Test Vehicle (OTV) began in April 1975. Following successful

completion of CTV qualification testing, first flights occurred on 30 September and I October 1975 for Hughes and Bell,
respectively. Each contractor completed more than 300 hours of flight testing prior to delivery of two flight vehicles each
to the Army on 31 May 1976. The primary objective of this contractor testing was flight envelope development, demonstration
of structural integrity, and evaluation and verification of aircraft flight handling qualities. The 30mm cannon and
2.75-inch rocket subsystems underwent limited In-flIght firing teats also.

(2) (U) The Army Engineering Flight Activity (AEFA) at Edwards Air Force Base, California, conducted Development
Test (DT) I during July-September 1976 to evaluate flight handling qaalitles and vircraft performance including in-flight
firing of the 30,m cannon and 2.75-inch rocket subsystems. Reliebility, availabilit,., and maintainability (RAM) data were
obtained throughout the test program. The Army selected the Hughes YAH-64 to enter Engineering Development (Phase 2), and a
contra,.t was awarded on 10 December 1976.
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b. (U) During Phase I government competitive tests (GCT), which combined developmental and operational testing on
the YAH-64, the major deficiencies identfi.d included c.ntrollability problems in sideward flight, an unreliable auxiliary
power unit and engine starting system, and structural inadequacy of tte cooling fan associated with the infrared suppression
system. Design changes have been made in Phase 2 as discussed below.

(I) (U) Phase 2 development teste (DT) made maximum use of contractor/government integrated tests to eliminate
duplication. Initiol contractor DT in Phase 2 has further expanded the aircraft flight envelope and evaluated modifications
that have been proposed to the Phase I design. The first set of modifications (MOD 1) incorporated a changed empennage,
improved automatic stabilization equipment and a new infrared suppressor and removed the unreliable cooling fan. Findings
from the goverment Engineering Design Test (RDT-i), conducted in Noy 1978 to evaluate the NOD I changes, indicated improved
sidevard flight characteristics, improved handling qualities (particularly in the areas of static longitudinal stability,
pitch-to-side-slip coupling and control breakout forces), and much improved reliability, availability, and maintainability
(RAN) with the removal of the unreliable cooling fan. The most significant deficiencies discovered during this test
include: less then desirable main-rotor-to-canopy clearance; undesirable handling characteristics with Seebility
Augmentation System (SAS) off in left sideward flight and at speeds above 120 knots true airspeed; vibrations at the crew
station in excess of specification requirements; and canopy drumang caused by a combination of aircraft vibration and main
rotor passage. Subsequent to EtY-1, a second set of modifications (HOD 2) was Installed on the Phase 1 prototypes. These
modifications included incorporation of the suit of weapons subeystema (e.g., Target Acquisition Designation Sight (TADS).
Pilot Night Vision Sensor (PWNS), and HELLFIRE missile) and airfrme-related changes to include a new auxiliary power unit.

(2) (M) During the HOD 2 period, the government conducted an evaluation to confirm the correction of deficiencies
in the airframe. This test, E51-2, occurred in April 1979. On)y one mator new deficiency was revealed; this was Insuf-
ficient left pedal during right sideward flight at most critical wind azimuth and high velocity. Although the main rotor
mast was raised prior to this test, canopy vibrations remained unsatisfactory. Sideward flight characteristics with SAS off
alao remained unsatisfactory. These results indicated that the design of the empennage, primarily in the fixed horlontal
stabilizer area, was deficient. As a result of these findings, a basic redesign was undertaken to incorporate a movable
stabilizer (atablastor). The deficiencies did not, however, preclude continued subsystems development and integration. The
systems-configured Phase I aircraft arrived ,at the weapon teat facility at Yuma Proving Ground, AZ. in June 1979. The first
flight of a prototype helicopter with the redesigned stabilator was on 31 October 1979, and all five prototypes had received
the modification by Hay 1980. flight test data indicates that the stabilator has corrected the technical problems it was
designed to correct.

c. (U) Prototypes used during Phase 2 include both early developmental aircraft from Phase I and the three new
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Phase 2 aircraft. The Phase I aircraft had a series of modifications 6o as to genertlly conform to the final apecification.
The new Phase 2 aircraft are the production configuration, and producibility eagineerinX has been Implemented for them. No
known chnges are contemplated in the total system which would invalidate the developmental effort to date or affect the
procurement of long-lead items.

d. (U) Early in 1980, the total system aircraft entered the final period of test and evaluation. Prior to this
time, the four systems prototypes were in several unique configurations primarily determined by the stabilizer configuration
and the TADS/PNVS type. As of early May 1980 all systems aircraft were in a conforming configuration. The Army conducted
Engineering Design Test 4 during 10-29 November 1980 with approximately 33 flight hours. The obiectives of assassing cor-
rections to previously revealed discrepancies, confirming satisfactory flight handling characteristics, and checking air-
craft performance were accomplished. One new deficiency was reported relating to erroneous activation of one of the audio
warning tones associated with a generator failure. The previously revealed deficiencies from EDT I and 2 had been correc-
ted. Subsequent to this Army evaluation, changes were made to the OT 1I aircraft to correct the new deficiency. EDT 4 was
followed by EDT 5 during December 1980-January 1981 with 28 flight hours. The objectives were to assess readiness of the
aircraft and subsystems for entry into OT IT and to determine any safety-related problems. Two deficiencies ware reported:
The first was due to an inoperative fuel transfer system (maintenance problem); the second was due to an urellable on-board
auxiliary power unit (related to installation discrepancies). A number of shortcomings was also reported. uIbeequest to
these test periods, each of the discrepancies reported from EDT 4 and 5 was examined for implementation of co. rertive action
prior to OT II. This resulted in changes in hardware/software or operating techniques. Correction of all reported defi-
ciencies was confirmed and validated by Army representatives prior to 0T II. In addition, correction of the matority of the
shortcomings was also accomplished and verified. Those discrepancies, which, because of hardware/software ledtime, could
not be ready for OT 1I, were documented and reviewed as changes for incorporation in the production AN-64 configuration.

a. (U) In accordance with the AA development contract the following T&I assignments are operative:

(1) (U) Development Contractor:

(a) (U) Prototype Aircraft - Hughes Helicopters, Culver City. CA

(b) (U) TADS/pNVR - Martin Marietta Co, Orlando, FL

(c) (U) 3am 0o - Hughes Helicopters
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(d) (U) HELLFIRE Missile - Rockwell International Corporation, Columbus, OR

(2) (U) Test support is provided by Army development and readiness commands with contract conaultative services to
be obtained as required.

(3) (U) Service Program Manager: MG K. N. Brome, Program Manager--AAH, US Army Materiel Development and
Readiness Comnd.

(4) (U) Development Test and Fvaluation:

(a) (U) US Army Test & Evaluation Commend (USATECOH) Yuma Proving Ground, AZ, and Electronics Proving Ground. AZ

(b) (U) US Army Aviation Research and Development Command (USAAVRADC(N), St Louis, NO

(c) (U) Ballistic Research Laboratory (IRL), Aberdeen Proving Ground, MD

(4) (U) US Army Aeromedical Research Leboratorles (USAARL). Pt Rucker, AL

(a) (U) US Army Communications and Electronics Research Command (USACERCOM), Night Vision Laboratories (NVL), Ft
Monmouth, RJ

(f) (U) US Army Materiel Systems Analysis Activity (USANSAA), Aberdeen Proving Ground, HD

f. (U) Major test areas and agencies Involved are as follows:

(1) (U) Air Vehicle Tests - DT: Contractor primary test base is Carlsbad, CA (Palomar Airport). Adjacent USMC
Camp Pendleton was used to fire the various weapons in a restricted mode. Government air vehicle tests were also conducted
at this facility for short periods, but the major government tests are conducted at Edwards AFS, CA.

(2) (U) Systems Teats - DT: The u.aor site for both contractor and government systems tests is USA Yuma Proving
Ground (YPG), AZ. Relatively short tests, to examine unique system characteristics, are accomplished away from YPG (e.g.,
natural icing tests in northern Ninnesota).
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g. (U) Future major test schedule: Force Developement Test and Evaluation in 1985.

h. (U) As previously stated. 5 flying prototypes have been in the test program. In November 1980 the nonsystema-
tized structural flight test helicopter was involved In a midair collJalon. The accident was fatal for the crew and the
aircraft was lost to the program. Adjustments to schedules and priority of development efforts were made which resulted in
an approved program that accomplished all critical actions prior to the production decison.

i. (U) A total of 63 HELLFIRE guided missile firings is in the AAR test programs. Firings through December 1981
have achieved a hit percentage of 88 percent. These firings contributed to the development of this missile which is being
conducted by.a separate project manager at US Army Missile Command.

J. (U) Reliability, availability, and maintainability (RAN). RAN data collected during testing and specific RAN
objectives are listed in paragraph 2f.

k. (U) The total system is designed to meet the requirements for worldwide operations. In furtherance of these
requirements, and in addition to individual component laboratory environmental tests, the total system will undergo tests in
natural desert environment (YPG), cold environments (Minnesota), temperate environments (California) and simulated envi-
rotments of a climatic hangar. Environmental conditions such as vibration, shock, fatigue, and temperature are also an
inherent part of the developmental effort.

2. (U) Operational Test and Evaluation:

a. (U) Operational Test (OT) I was conducted in September 1776 at Edwards Air Force Base, CA, by the US Army
Operational Test and Evaluation Agency (OTEA) in conjunction with Development Test (DT) I. Approximately 16 hours were
flown on each contractor's design during this test utilizing representative attack helicopter mission profiles. Aircraft
flight and detectability characteristics and mission performance In a low-level and nap of the earth (HOE) operational envi-
ronment were emphasized. Military crews for the competitive flight tests consisted of an Army Engineering Flight Activity
(AEFA) test pilot as pilot, and an experienced attack helicopter pilot from a US Army Forces Command (FORSCOM) unit as copi-
lot/gunner. Operational Army maintenance personnel observed all maintenance activities. The current Army attack helicopter
(All-IS) was concurrently flown on all TAH-64 missions to establish comparative baseline data. The full weapons,
electro-optical, and navigational subsystems were not tested during OT 1. OTEA prepared an independent evaluation of OT I
which was briefed to the Army Systems Acquisition Review Council in December 1976. OTEA concluded that the Advanced Attack
Helicopter (AAR) was suitable for continuation into the next phase. The major discrepancies identified were those
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associated with the auxiliary power unit and starting system. These were previously discussed in the Development Test
section.

b. (U) USAOTEA conducted the YAH-64 Operational Test II (OT II) during June-August 1981 at Fort Hunter-Liggett,
CA, using three airciaft in three major test segments: force-on-force with free play and near-real time casualty asses-
sment; live fire with HELLFIRE, 30mm, and 2.75-inch rocket subsystems, and side experiments. The specific objectives of
this test were to assess operational effectiveness in a realistic operational environment; partially assess the operational
reliability, availability, maintainability, and supportability; assess survivability in an operational environment; obtain
information on deployment; obtain information on the adequacy of the proposed training programs for operator and maintenance
personnel; and to obtain data to determine the correction of discrepancies discovered during DT/OT I. This test started in
June 1981 following several months of training for all maintenance personnel and five months of flight training for the
YAH-64 aircrews. All Army player personnel used in this test represented comparable slices of Army TOE attack helicopter
and aviation maintenance units.

c. (U) Although the test data are still being analyzed and evaluated, the following initial test results are
available:

(1) (U) Mission Performance: The capability of the AH-64 to detect, recognize, engage, and destroy armor a& air
defense targets during daylight, clear scenarios is superior to that exhibited by the baseline AN-IS (modernized COBRA).
The AH-64 adds two capabilities to the Army by its ability to fight at night and conduct indirect engagements of threat tar-
gets. The AN-64 mission performance is adequate for combat.

(2) (U) Survivability: The AH-f's demonstrated survivability against threat weapon systems is superior to the
baseline AH-IS (m iernzx-ed CO-RA) in terms of smaller number of losses per battle and reduced opportunities for the threat
weapon system to engage the helicopter. The AI-64 survivability is adequate for combat.

(3) (U) Operational Reliability, Availability. and Maintainability (RAN):

(a) (U) Mission reliability of the AH-64 met the DCP goal of 17.0 hours, mean time between failure, and is ade-
quate for fielding. The reliability of the TADS is marginal, with difficulties encountered in maintaining boresight (cor-
rected prior to live fire); divergent laser spot and low power output noted intermittently during testing; poor shutter con-
trol resulting in occasional damage to the laser range receiver; and intermittent ranging from the fire control computer
resulting in incorrect missile time of flight. The boresight shift was isolated to the TV camera and FLIR cemera in the
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TADS. Theme cameras had been redesigned for producibility in the maturity-phase TADS. The corrective action is to modify

the cameras to the previous trouble-free configuration and build two modified cameras for tests to be completed in April
1982. The divergent laser spot and low power output result from the laser transceiver unit (LTU) overheating. This problem

has been solved in the production design laser now undergoing qualification testing. The Amy has improved the cooling
pump, eliminated contamination, and reduced the heat generated by the flash lamp. The abutter problem on the laser was
noted prior to OT II, and corrective action was initiated. However, time did not allow the laser transceiver units that
were installed at the beginning of OT II to be modified. LTU number 10 has the modification of the rotary solenoid shutter
and was used at the end of OT II and at Yum Proving Ground with no range receiver damage. The erratic ranging has been
investigated by a technical team. Two logic problems existed between the LTU, TADS computer and the fire control computer.
These logic problems have been corrected and verification is ongoing at Yu,,a Proving Grounds. A temperature sensitivity was

also discovered in the range receiver electronics which causes noisy range output nt high temperatures. The range receiver
design ts being corrected. The reliability of the 30mm Chain Gun was considered marginal because insufficient data were
obtained during OT 11 to assess a probability. Since the end of OT II, 5921 rounds hate been fired with four feed system
stoppages and three gun stoppages. Cumulative firings (30,936 rounds) have now resalted in a 0.83 probability of firing a
320-round mission load aga!nst a mission criterion of 0.92. Five hundred rounds remain to be fired during the current
Armament and Fire Control Demonstration. In addition, the 30m reliability firing test is scheduled to begin during the
latter part of December 1981. During this test 7000 rounds will be fired from the air and 10,000 from a ground stand.
Virtually all design changes identified during previous testing will be incorporated into this hardware. This exercise will

end during January 1982. Cumulative post-OT ii rounds fired by this time will total approximately 24,000 and will provide

sufficient data to assess the 30mm area weapon sybsystem design changes to increase reliability to 0.92.

(b) (U) The overall availability of the Ai-64 met the HENS goal of .75, using data from the most representative
production configuration helicoter (AV06), and is Pdquate for fielding.

(c) (U) Maintainability of the AU-64 is considered marginal. Although the maintenance r-an-hours/flight-hours

observed during OT were 4.68 hours against a criterion of not more than 14.4 hours, the mean-time-to-repair (ITR) was 1.69
hours as compared to a criterion not to exceed 0.9 hours. Maintainability was hindered by the Immature automatic test

equipment (ATE), maintenance manuals, and training available for the preproduction helicopters used during C- II. These

items will mature as the Army prepares for fielding the AH-64 and HT will improve.

(4) (U) Transportability/Deploybii : The AH-64 has been certified for transport on the C141B as a result of

DT. A 40c-neuticeT-mile cross-country flight during the OT II demonstrated the capability of the AH-64 to conduct
long-range self-deployability missions.
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d. (U) Due to the nonproduction configuration of several eletrical components o board the test aircraft, a
number of software test program sets (TPS) for the automatic test equipment (ATE) were waived for OT 11. Follow-on eval-
natiou (TOE) by the appr6priate test agency of these waived TPS is planned for 1984-85.

a. (U) Twelve HELLYIRZ missiles were launched from the AH-64 during this test. The missiles were fired under
simulated battlefield conditions using all launch modes, day and night. Moving targets, consisting of remotely controlled
target vehicles, were used. Of the 12 missiles launched, I was a no-test; 10 of the remaining II accurately tracked the
laser spot, and 8 hit the target.

f. (U) The reliability, availability, and maintainability (RAN) assessment at OT 11 wos based on data available
from OT II and other data accumulated during Phase 2 testing. Army ground support personnel performed all support tunc-
tions. Army maintenance personnel performed unit and intermediate maintenance support on all systems and subsystems unaided
approximately 51 percent of the time. required contractor assistance approximately 32 percent of the time and passed the
maintenance task to the contractor approximately 17 percent of the time. Proper ground support, including moat automatic
test equipment, was utilized for the test. Operational realism was emphasized. An Army RAN data collection tea gathered
data throughout the test for determination of AAI reliability and maintainability characteristics. The RAN objectives and
OT II results, in terms of maintenance man-hours per flight hour (tWA/FH) and mean times between failures (MTBF), which were
assessed at OT I, Are listed in paragraph 3 beow along with the values to be achieved at full-rate production after com-

pletion of the follow-on evaluation. Full maturity of RAM characteristics is expected to occur at approximately 100,000
flight hours.

g. (U) Operational Test Agencies:

(I) (U) US Army forces Command (USAFORSCM5), Ft McPherson, GA.

(2) (U) US Army Training and Doctrine Command (USATRADOC), Ft Monroe, VA.

h. (U) Independent Ofertionil Test Agency: US Army Operational Test and Evaluation Agency (USAOTEA), Falls

Church, VA.

3. System Characteristics:
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Operational/Technical Demonstrated Performance** Current Eat. mate
Characteriatics* Objective in Development for Productijn

*
aa

Primary Mission Cross Weight (PMCW)(lbs) 13910 14705 14660
Cruise Airspeed @ PMGW (Knots) 145-175 137 146
Vertical Rate of Climb it PMCI-(feet per
minute) 450-500 180 770

Mission Reliability (Mean time
between failure in hours) 17.0-19.5 21.1 31.7

Weapon Accuracy (PH)
30mm
HELLFIRE (stationary targets)

Lateral.,acceleration (p's) .n-.35 .33 .33
Endurance (hro) - Primary Mission 1.83 1.23 1.83

- Alternate Mission 2.5-2.8 2.61 2.59
Expendable Ordnance at PMCW
(HELLFIRE Missile No.) 8-12 8 8
(3OMM rds) 320-500 320 320

Target Recognition (k) Maximum - Day

- Night
Target Designation (k) Maximum

Day
Night

Maintenance Man-Hours 8-13 5.65 8-13
per Flight Hour

MOTES: C Performance required at primary mission gross weight, operating within specified mission profiles.
CC From the AAM Source Selection Evaluation Board (SSEK) final report, government developmental teats with

T700-CE-700 engine, and TADS/PNVS competition and testing at Yuma Proving Grounds.
CCC T700-GE-701 Engine.
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FY 1983 RIlTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.42.12.A Title: COBRA/TOW
DOD Mission Area: r=- Indirect Fire Support Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2487 19616 12245 4419 0 38767

D639 COBRA/TOW 2487 19616 12245 4419 0 38767

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports development of a night/obscured battlefield
antiarmor capability for the AH-IS, OOBRA/TOW, by incorporating forward looking infrared (FLIR) in the TOW Missile system
and control features for complete compatibility with the improved TOW and TOW 2 missile systems. These improvements will
enhance the AH-IS COIBRA Antlarmor capability and keep it an integral element of the ground combined ams team. The AH-IS is
a single-engine, two-seat attack helicopter designed to employ the TOW missile, 20mm projectiles, and 2.75-inch rockets.
Currently Its capabilities are limited primarily to daytime operations. The All-IS will complement the Amy's primary attack
helicopter, the AH-64, to be fielded in the mid-1980's.

C. (U) BASIS FOR Fly 1983 RPTE REQUEST: The requested funds will be for continuation of the development of forward-looking
infrared (FLIR) capability in the COBRA/TOW telescope sight unit, and to develop the necessary digital control systems for
complete compatibility with the Improved TOW Missile and TOW 2.
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Program Element: 06.42.12.A Title: CORRA/TOW
DOD Mission Area: 9212 - Indirect Fire Support Budpet Activity: 04 - Tactical Programs

Current Milestone Dates
Major Milestones Milestone Dates Shown in V 1982 Submission

Development Contract for FACTS/I-Ts Sep 1981 Apr 1981
Prototype Fabrication Jul 1982 Not Shown
Contractor Testing Jun 1983 Not Shown
DT/OT II Jan 1984 Not Shown
Initial Production Contract Jan 1984 Not Shown
Initial Product Acceptance May 1986 Not Shown

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST ($ in thousands):

Total

Additional Estimated
FY 1981 FT 1982 FY 1983 To Completion Cost

ROTE
Funds (current requirements) 2487 19616 12245 4419 38767
Funds (as shown in FTY 1982 8418 19676 8561 To Be Determined To Be Determined

Submission)

The reduction in FY 1981 reflects program restructuring based on award of develop.ent contract in September 1981. 'T,.
remaining funds were reprogramed to other Army programs. Increased funding was required in IF 1983 and FY 1984 to offsetthe r 1981 reduction. The FY 1982 funding decrease is a result of the amended budget request and the application of revi-
sed iiflstion and civilian pay pricing indices.
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Protram flmelnt$ 06.42.12.A Budget Acttaity
DOn ission ArTea. ldlrsCt ,re SuppOt

E. (U) OTHER APORIArION FUNDS: ( in thota~dS)
M . .

Total

Ty 1981 FY 1982 F1 1983 IFT 1984 Additional Estimsted

ActuSi Estimate Estimate Estimate To CompiCto o

-! 
-t

Aircraft Procurement, Ay: 107400

Funds (current requirements. 46100mew Aircraf t) /60 50

Funds (as shown in !y 1982
sublmsalon)

Quantities (current requirewents) 
1s2 -

Quantities (as shown in IT 1982
submisito) 17 -
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Total

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Actual Estimate Est'mate Estimate To Completion Cost

Funds (current requirements-
Modification of Aircraft) 167900 77300 37400 49700 791800 1922200

Funds (as shown in FY 1982
submission) 138900 33100 117200 - 219300 1277200

Quantities (current requirements) 76 0 - - -

Quantities (as shown in FY 1982

submission) 76 0 -

Decrease of two aircraft in the FY 1981 new procurement quantity resulted from increased airframe and major ubsystem costs
than originally estimated for 17 aircraft. The FY 1981 funding increase includes initial spares funding not reported in the
FY 1982 submission. FY 1982 funding is a result of Congressional plus-up to procure 12 AR-IS. Under modification of air-
craft, the FY 1981 increase includes initial spares funding and funding for additional aircraft survivability equipment
through the FY 1981 supplemental. The FY 1982 increase Is a result of amended budget request for additional aircraft survi-
vability equipment for the Rapid Deployment Force. The Fr 1983 reduction is a repult of change in FY 1982 development
schedule delaying procurement of the improved COBRA/TOW missile system by one year. The FY 1984 funding reflects delay in
production of the COBRA/TOW Improved TOW missile system from 4Q FY 1984 to 2Q FY 1985 in order to fund higher priority Army
programs.
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k Program Element: #6.42.12.A Title: COBRA/TOM
DOD Mission Area: 0212 - Indirect Fire Support Budget Activity: #4 - Tactical Programs

F. (U) DETAILED BACKGROUND AND DESCRIPTION: To fulfil] an urgent requirement for an operational serial antitank system,
the Army initiated a development program to equip the AH-IG (COBRA) aircraft with the Tube-Launched Optically Tracked
Wire-Guided (TOW) missile system. This system was designated as the AH-IQ. During operational testing of the AH-IQ, it was
determined that substantial performance limitations resulted from the additional weight of the TOW missile system. A
Product Improvement Program (PIP) was initiated in FY 1974 to alleviate the performance limitations in the area of hover
performance and payload capahilities. The program was low risk as the engine was state-of-the-art and is similar to an
engine that had already undergone extensive testing. The transmission gear boxes and tall rotor were components already in
service on the Marine Corps' AN-1J helicopter. An AH-IQ modified by the installation of these components has an increase in
maximum gross weight from 9,500 pounds to 10,000 pounds and is designated the AH-IS. Funds were approved in FY 1974 and T
1975 to modify 290 existing AlH-IG's. Additional funds were approved through FY 1981 to convert and modernize 378 more AH-IG
COBRA's to the All-IS COBRA/TOM configuration. Funds were also approved in FY 1975 through FTY 1981 to procure 324 new AH-IS
COBRA/TO' s.

G. (U) RELATED ACTIVITIES: Prior to the revised FT 1973 budget, the Improved COBRA Armament Program (1CAP), which incor-
porated the TO missile system on the COBRA, had been previously identified in Program Element (PC) 6.42.02.A, Aircraft
Weapons. The funds for this armament subsystem were shifted in FT 1977 to this program element. Also shifted to this ele-
sent was the advanced technology propram to develop a new COBRA main rotor blade. This advanced composite-material blade
was previously funded under Advanced Structures, PE 6.32.1l.A. All ongoing developmenta] COBRA improvement projects were
consolidated under a single program element (6.42.12.A) to obtain optimum program management. The Office of the Secretary
of Defense approved development of both the Army AN-IS and Marine AH-IJ helicopters because of different mission require-
ments.

H. (U) WORK PERFOR4ED BY: Contractors: Bell Helicopter Textron, Ft. Worth, TX - Airframe; eaman Aerospace Corp.,
Bloomfield, Cli; General Electric Armament Division, Burlington, VT - Turret. In-house organizations: Aviation Research and
Development Command, St. Louis, MO, and Ammunition Research and Development Command, Rock Island, IL. The progr v is mana-
ged by the Project Manager, COBRA, US Army Troop Support and Aviation Readiness Command, St. Louis, MO.
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Program Element: 06.42.12. . Title: COBI /TO.
DOD Hiaion Area: 12 - Indiret Fire Support Budget Activity: #4 - Tactical Programs

I. (U) PROGRAM ACCOMPLISHENTS AND FUTURE PROGRAMS:

I. (U) F! 1981 and Prior Accomplishments: Development and qualification, including contractor and goverrment testing,
of the Univeraal Turret (UT) nd Rocket Management Subsystem (R14S) was completed in October 1979. Production deliveries

with the UT subsystem began in September 1978. Fabrication of the prototype fire control subsystem* was completed, and ini-

tial testing began In September 1978. The fire control subsystem developmental testing Including operational issues Vas
completed in November 1979. Ground operational checks, aerial nonfiring performance tests, and aerial firing performance

tests to verify accuracy and performance in all functional modes of pilot heads-up display (BUD), fire control computer

(FCC), air data system (ADS), and laser rangefinder were accomplished. Full-scale engineering development of night capabil-

ity for the COBRA/TOc by incorporating common module forward-looking infrared components into the COBRA/TOW telescopic sight

unit waa initiated. Initial contract was awarded to Bell Helicopter Textron for program definition end preliminary design

review.

2. (U) FY 1982 Program: Continue engineering development of the FLIR-augmented COBPAITO. sight (FACTS) and engi-

neering to interFace the improved TOW Missile System (ITNS) with the COBRAITOM.

3. (U) FY 1983 Planned Progrem: Aircraft configuration definition will be completed. Trade-off study to define M65

TOW aight component changes will be completed, and qualification of PLIR package will be Initiated. Prime contractor (INT)

begins fabrication of interfacing hardware for five prototype aircraft systems. Design of TOW missile 8uidance link

improvements to the Missile Command amplifier will be initiated. Producibility engineering and planning will be initiated.

4. (U) FY l184 Planned Program: Continue engineering development of the FLIR-augmented CORRA/TOW aeight (FACTS), end

complete necessary DT7OT tests leading to production decision.

5. (U) Program to Copletion: Currently, it is anticipated that the FACTS development effort will be completed, and

procurement Initiated In FT 198.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUO4AR

Program Element: 6.42.16.A Title: Aircraft Propulsion Systems
DOD Mission Area- 1" - Close Air Support Budget Activity: 14 - Tactical Programs

and Interdiction

A. (b) RESOORCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1964 Additional Estimated

Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT

QUANTITIES 0 0 1007 4317 Continuing Not Applicable

DC72 Aircraft Propulsion System 0 0 1007 4317 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element provides engineering development for essential
Improvements and development of aircraft propulsion systems, both engines and drive trains, and associated components and
accessories in the area of flight safety, reliability, maintainability, durability, survivability, and fuel efficiency. The
primary project Is development of a common ArmyiNavy 5000 horsepower class engine which will result in a reduced fuel con-
sumption of 20-25 percent in the Army CH-47 helicopter and an Increase of 40-percent mission radius for the Navy P-3 air-
craft. This program element is essential because it directly addresses the critical need for final development and qualifi-
cation of propulsion systems and subsystems critical to the future operational effectiveness and mission capability of Army
Aviation.

C. (U) BASIS FOR FY 1983 RlUE REQUEST: The 5000-Horsepower ./dern Technology Engine (MTE) Project will provide engineering
support for a Joint Army/Navy Program to develop, teat, military-qualify, and integrate into the existing medium-lift and
possibly future heavy-lift helicopters a 5000-horsepower modern technology engine (HIE) that will have been designed, fabri-
cated, and demonstrated under program element 6.32.01, project D447, Demonstration Engines. This engine is needed by the
Army for the C1-47 helicopter and by the Navy for its P-3 antisubmarine-warfare aircraft. For the CH-47 helicopter, the MTE
will provide a 28-percent fuel savings for a transport mission, or 90-percent increase in payload at 4000 feet and 95"F con-
ditions or a 40 to 50-percent increase in aircraft range for the same missin fuel. The reduction in site and weight of the
WIr also means a reduction in critical materiels. This new development engine will have a useful life until calendar year
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Program Element: 6.2.16.A Title: Aircraft Propulsion Sytems-
DaD Hssion Areaf23 - Close Air Support Budget Activity: 94 - Tactical Programs

and Interdiction

(CY) 2013, possess an integral particle separator and lubrication system, integral overspeed protection, and digital
self-diagnostic electronic control system with a design life of 5000 hours. Resulting aircraft improvements include reduced
pilot workload@, engine load sharing, vittonatic restarting, reduced number of components and engine modular maintenance. An
engine-mounted inertial separator to rectify sand erosion problems experienced on the AH-I COBRA T-53 engine will be initia-
ted and developed for retrofit.

D. (t) COMPARISON WITH FY 1982 RifTE REQUEST: ($ in thousands)

Total
Additional Estimated

FT 1961 FY 1982 FY 1983 To Completion Coat

WD"E
Funds (current requirements) 0 0 1007 Continuing Not Applicable
Funds (as shown in FY 1982
submission) N/A N/A N/A Continuing Not Applicable

E. (U) OThER APPROPRIATION FUNDS: ( in thousands): Not Applicable

UNCLASSIFIED
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Program Element: 6.42.16.A Title: Aircraft Provulsion Systems

DOD mission Area: 0223 - Close Support Budget Activity: 94 -"Tactcal Programs
auc rnteriIc tiLon

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Modern Technology Engine (MTE) - The Army and Navy both found they require an

engine in the 5000-horsepower (hp) class. The Army need Is to reduce fuel consumption of the Ct!-47 helicopter by 20 to 25

percent, and the Navy need is to increase P-3 aircraft mission radius by 40 percent. The greatest future improvement in

aircraft performance will result from use of lightweight, fuel-efficient engines. This can he achieved by higher operating

temperatures and pressures. improved aero-theraodynamics, and advanced heat exchanges to give higher power-to-weight ratio

engines with lower specific fuel consumption. Cycle analysis for a 5000-horsepower engine has been completed, and a review

of component technology available has been conducted. Results show that the component technology appears to be available

and needs demonstration, Discussions with t.ae Navy have led to the potential formulation of a joint progra for development

of a new engine. An Army/Navy Memorandum of Understanding has been signed and a joint Memorandum of Agreement has been

drafted and is currently being staffed for approval. Advanced Technology Engine (ATE) - Under program element 6.32.01, pro-

ject D447, Demonstration Engine Pro.-r'm, two contractors (Atilson & Lycoming) have been testing 800-horsepower engines with
Integral advanced technology. Th"se high-pressure-ratio, high-temperature engines have demonstrated 20-25% reduction in

fuel consumption with highly responsve digital fuel controls and inlet particle separators in a configuration suitable for

low-cost production with minimum critical mate. als. Additional benefits include: Increased reliability and

maintainability and reduced operating costs from the engine inlet practice separator, electronic fuel control system, inte-

gral lubrication system, and modular construction. This engine has been designed and sized for use in a single- or

twin-engine version for a new generation of Army fae-ly of light helicopters.

C. (U) RELATED ACTIVITIES: Materiel exchanges of information occur with the United States Air Force, the Navy, and

National Aeronautics and Space Administration. Agencies are advised of program progress by semiannual meetings, a

Tri-Service Aircraft Propulsion Technology Coordinating Paper, an informal Tri-Service Coordination Group, and numerous

vialts to industry. Related program element is 6.32.0l.A, Aircraft Powerplants and Propulsion.

11. (U) WORK PERFORMED BY: The program currently is the responsibility of the Directorate for Advanced Systems, US Army

Aviation Research and Development Command, St. Louis, MO.

1. (U) PROGRAM ACCOMPLISHM4ENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Not Applicable. This program has been unfunded.
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2. (U) FY 1982 Program: Not applicable. This program has been unfunded.

3. (U) FY 1983 Planned Pro rm: A contract will be awarded to Boeing Vertol for integration of the Modern Technology
Engine (MTE) into the CI-7 mediu-lift helicopter. This effort will include preliminary design of an engine nose gearbox
and integration effort to specify engine inlet characteristics including foreign object damage screens, distortion levels,
engine mounting characteristics, and airframe/engine control system interface characteristics including automatic starting
and load sharing. Also, efforts will be Initiated for development of an engine-mounted inertial separator.

4. (U) FY 1984 Planned Program: For Modern Technology Engine (111E) - Initiate aircraft transmission preliminary
design and final engine design. Also order long-leadtime items for engine development and qualification program. For
Advanced Technology Engine (ATE) - A development and qualification program will be initiated with final engine design end
order of long-leadtime material for the development and qualification program.

5. (U) Program to Completion: This is a continuing program.
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*PF 1983 IT CONtRESSIONAL DESCRIPTIVE SUMIKY

Program Element: 06. 2.17.A Title: Synthetic Plight Training Systems

DOD Mission Areas IT-T---Land Warfare Support Budget Activity: ±4 - Tactica 1Pogrms

A. (U) RESOURCES (PROJECT LISTING): ($ In thousands)

Total
Project FY 1981 T 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Coat

- TOTAL FOR PROGRAM ELIENT 560 - -3091 20 Continuing Not Applicable
D275 Synthetic Plight Training 560 3063 30951 21053 Continuing Not Applicable

Systems

I. (U) BRIEF DESCRIPTION OP ELEMENT AND MISSION NEED: This program develops high-fidelity operational flight, weapon sub-
systems, and mission environment helicopter simulators to support initial entry rotary-winug training and combat operatilnal

training. This simulator development will provide a realistic and cost effective training by producing simulation of the
combat environment for tactical flight, to include nap-of-the-earth (NOE), weapons engagement, end enemy interaction. The
simulators are used to complement the training accomplished in actual helicopters during formsl courses of instruction and
for maintenance of combat readiness for rated Aviators.

C. (U) BASIS FOR FY 1983 EIDTE REQUEST: Continue full-scale engineering development of the combst mission simulator for
the A-6U. Advanced Attack Helicopter including the simulation of the gunner's Target Acquisition Designation Sensor (TADS),
the Pilot's Night Vision Sensor (PNVS), and all weapon subsystems on the AN-64. Development of a Combat Mission Simulator
(CMS) would permit the Army to cost effectively train pilots to fly and deliver the weapons of the advance attack helicop-
ter, A-64.
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Program Element: 06.42.17.A Title: Synthetic Flight Training Systems
DOD Mission Area- 215 - Land Warfare Support Budget Activity: 04 - Tactical Programs

D. (U) COHPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
FY 1981 FTY 1982 FY 1983 Additional Estimated
Actual Estimate Estimate to Completion Cost

RDTE
Funds (current requirements) 560 3063 30951 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 0 8333 5160 Continuing Not Applicable

The increase of $560 thousand in FT 1981 resulted from reprograming funds from Project Element #6.32.16.A, 'ynthetic Flight
Simulators. FY82 will begin engineering development of prototype combat mission simulator. The reduction ; this fiscal
year was from Congressional action. The increase in FY83 is for computer hardware, simulator motion system, and for software
math model development for the A64 combat mission simulator.

E. OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FT 1981 FY 1982 FY 1983 FT 194 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

Aircraft Procurement, Army
Funds (current requirements) 0 31700 56000 67800 Continuing Not Applicable
Funds (as shown in FT 1982

submission) 0 31300 TED Not Shown

Quantities (current requirements) 0 I(AHIS) 3(AN-IS) 3(U11-60) Continuing Not Applicable
I (CR-47) I(CH-4T)

Quantities (as shown in FT 1982
submission) 0 2(AH-IS) 2(AN-IS) Not Shown Continuing Not Applicable

I(CH47)
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Program Element: #6.42.17.A Title: Synthetic Flight Training Systemm
DOD Hssion Area: 9215 " Land Warfare Support Eudpet Activity: 94 - Tactical Programs

Total

F¥ 1981 Fy 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Eatimate to Completion Coat

Military Construction, Army

Funds (current requirements) 0 0 0 3500 Continuing Not Applicable
Funds (as shown im FY 1982

submission) 0 10200 2700 Not Shown Continuing Not Applicable

Funding in FY81 vas deferred due to resource requirements of higher priority programas. Aircraft Procurement. Army and
Military Construction, Army data submission was not required for FY81 deferred programs.
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F. (U) DETAILED BACKGIOUND AND DESCRIPTION: This program develops a family of high-fidelity flight, weapon subsystems,
and mission environment helicopter simulators to support initial entry helicopter pilot training, transition training, and
combat operational training. A major thrust is the development of a simulation of the combat environment for tactical
flight, Includlng nap-of-the-earth (NOE), weapons engagement, and enemy interaction, to provide realistic and cost effective
training in a totally safe environment. The simulators complement the training accomplished it,. actual helicopters during
formal courses of instruction and for maintenance of combat readiness for rated AviAtors. Each simulator Includes a replica
of the helicopter cockpit, mounted on a motion system, plua an instructor'a station with the equipment necessary for the
instructor to control the training scenario, the operating environment, and the measurement of the pilot's performance.
Each simulator includes a visual system to provide the aircrew with a view of the terrain outside the helicopter. The FY
1982 funding will initiate the Engineering Development of the AH-64 Combat Mission Simulator. This training device will be
capable of simulating the full combat mission to include hostile enemy interaction. Al] AH-64A flight and weapons systems
required for aircrew training, to include the gunner's target Acquisition Designation Sensor (TADS) and the Pilot's Night
Vision Sight (PNVS), will be incorporated in the simulator.

G. (U) RELATED ACTIVITIES: Program Elements 6.32.16.A, Synthetic Flight Simulators, and 6.27.27.A, Non-Systems Training
Device Technology. These activities are engaged in flight simulation component research and development.

H. (U) WORK PERFORMED BY: Link Division, The Singer Co., Binghamton, NY, for development of the AH-I, CH-47, and UH-60
simulators. Developing contractor for the AH-64 Comhat Mission Simulator has not been selected. Responsible developing
agency is the US Army Project Manager for Training Devices collocated with the US Naval Training Equipment Center, Orlando,
FL.

I. (U) PROGRAM ACCOMPLISHEI TS AND FUTURE PROCRAMS:

1. (U) PT 1981 and Prior Accomplishments: The first saimulator developed under this program was an instrument flight
and emergency simulator modeled after the UH-I helicopter. Development was completed in FY 1972. Production is now com-
plete, and 22 of these simulators are in service at 16 locations worldwide. The second simulator developed provides transi-
tion and combat readiness flight training for pilots of the CH-47 helicopter. The simulator underwent development and opwr-
stional testing in PT 1977 and demonstrated a highly satisfactory cumulative transfer effectiveness ratio (CTER) of .85 to
1. In P 1978 the CH-47 flight simulator was type classified. Production of five follow-on units began in F 1979. The
third simulator, simulating the AH-I helicopter, completed development in PT 1980 and was type classified in FY 1980. The
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UH-60 Flight Simulator prototype was accepted by the Army in the second quarter of Y 1980 and is undergoing Development and
Operational Testing at the US Army Aviation Center.

2. (U) 7Y 1982 Program: Initiate full-scale engineering development of the combat mission simulator for the Advanced
Attack Helicopter. It is anticipated that long-lead items and government-furnished equipment (GFE) vii] require most of the
available funds.

3. (U) FY 1983 Planned Program: Continue the development of the combat mission simulator for the Advanced Attack
Helicopter.

4. (U) FY 1984 Planned Program: Continue development of AH-64 combat mission simulator.

5. (U) Program to Completion: This Is a continuing program. The development effort for the AH-64 combat mission sim-
ulator is expected to continue into FY 1985. Development of the Aimy Helicopter Improvement Program (AHIP) simulator and a
visual system for the UH-1 helicopter will start initial development in FY85.
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Program Element: #6.42.18.A Title: Airdrop Equipment Development
DOD Mission Area: 0215 - Land Warfare Support Budget Activity: 04 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimite to Completion Cost

TOTAL FOR PROGRAM ELEMENT 1008 2918 3136 4144 Continuing Not Applicable
OUA N" IT IES Nut Applicable

D279 Airdrop Equipment Development 1008 2918 3136 4144 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENt AND MISSION NEED: This program supports engineering development and type clas-
sification of airdrop components and systems used by all uniformed services for airborne assault, apecial operations, and
airdrop resupply of both conventional and airborne forces. The development of personnel and cargo parachutes, airdrop con-
tainers and associated support equipment Is included in this program. The program together with related program elements
(6.22.10A and 6.32.18A) addresses the following air delivery sys-
tems, to insert fighting-ready airdrop forces and materiel accurately and coherently, and to airdrop
large fire and combat support systems. The airdrop projects are included in the Army (US Army Training and Doctrine Command
(TRADOC)) critical category priority list for support of combat operations. The program directly supports the XV1I1th
Airborne Corps and Rapid Deployment Force contingency plans for the deployment of an airborne unit, and thus is vital to
national defense. The airdrop of supplies is increasing in importance in view of the increased need for a R pid Deployment
Force and the extended distances characteristic of many contingencies that could involve the vital interests if the US.
Through data exchange agreements and standardization working groups, the program fulfills essential airdrop mission and
technology needs of many allied countries.
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C. (U) BASIS FOR FY 1983 RfluE REOUEST: Complete development and type classify a new universal airdrop platform (Type V).
the High-Altitude Airdrop Resupply System (500-pound capacity), and a military Freefall Instructional Parachute Training
System. Continue development of the Two-Staged Personnel Parachute System with accompanying loads for use by Special
Forces, a 60.000-pound-capacity airdrop system to provide an urgently needed capability to the XVlllth Airborne Corps as
well as a capability to reconstitute armored forces through airdrop; and the Tactical Assault Personnel Parachute to fulfill
the needs of the XV1llth Airborne Corps for a personnel parachute for use at altitudes as low as 300 feet. Continue to'pro-
vide engineering support to the Air Force during the development of airdrop/air transport aircraft. Initiate development of
the High-Speed Container Airdrop System to upgrade the capability to airdrop critically needed supplies from
high-performance aircraft.

D. (U) COMPARISON WITH FY 1982 RilTE REoUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

Funds (current requirements) 1008 2918 3136 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 2507 3126 4656 Continuing Nt Applicable

The FY 1981 reduction of $1499 thousand reflects a reprograming of funds to higher priority Army requirements and revised
inflation indices. The funding decrease of $208 thousand in FY 1982 is attributable to revised inflation indices and a
Congressional disapproval of funds to assist the USAF in the anticipated development of the C-17 aircraft. The $1520 thou-
sand decrease in FY 1983 is the result of the transfer of funds to higher priority efforts outside the airdrop program.

E. (U) OTHER APPROPRIATION FUN~b: Not Applicable. (NOTE: Airdrop items are stock fund procured and managed.)
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F. (U) DETAILED BACKGROUND AND DESCRIPTION: The ongoing work under this program is dedicated to the development and fie-
lding of airdrop systems, components, and tecbniques which will increase the mission capabilities of airdrop operations,
reduce operational costs, increase reliability of airdrop materials and survivability of personnel and aircraft, and improve

the readiness posture of airborne and airlift forces. The program supports Army, Marine Corps, Air Force, Navy, and Allied
Forces (as requested). The major efforts through Fiscal Year 1984 are focused on: providing a capability to airdrop heavy.
outsize combat materiel up to 60,000 pounds; fie~diig a single platform usable for both the low Altitude Parachute
Extraction System and regular low-velocity airdrops; extending the capability to airdrop personnel at higher speeds/lower
altitudes and at large offsets from target areas with precision; improving the personnel reserve parachute for military
freefall; new methods and equipment for enhancing the link-up of men and material after airdrop; providing a capability to
airdrop related combat materiel on linked platforms; upgrading the capability to deliver critically needed supplies from
high-performance aircraft; providing airdrop/air transport engineering support to Army materiel developers and to the Air
Force airdrop/air transport development programs; and providing a capability to airdrop personnel from altitudes as low as
300 feet in order to degrade threat capabilities to defeat airlift aircraft.

G. (U) RELATED ACTIVITIES: Program Element's 6.22.10.A, Airdrop Technology, and 6.32.18.A, Airdrop Equipment and
Techniques; Joint Technical Airdrop Group; Joint Air Movements Board; North Atlantic Treaty Organization (NATO) Air
Transport Working Party; Air Standardization Coordinating Group, Working Party 44; Mutual Weapons Data Exchange Agreements
with France. Germany, and Korea; United States/Germany Monmajor Items Meetings.

H. (U) WORK PEEFORMED BY: Metric Systems, Inc., Ft. Walton Beach, FL; Irvin Industries Canada Lid, Fort Erie, Ontario;
Strong Enterprises, Orlando, FL; Army Yuma Proving Ground, Yuma, AZ; Army Electronics Warfare Laboratory, Ft. Monmouth, NJ;
Naval Ordnance Station, Indian Read, MD; US Army Natick Research and Development Laboratories, Natick, MA.

1. (U) PROGRAH ACCOPLISHMENrS AND FUTURE PROGRAM:

1. (U) F/ 1981 and Prior Accomplishments: Four new and improved systems were fielded during the prior four years.
These vere: Ramp Bundle Delivery System for the C-I 0 Aircraft; Dragon Missile Jump Pack; Navy Emergency Air Cargo Delivery
System; and High-Altitude Airdrop Resupply System (2000-pound capacity). In addition, 128 items of priority munitions were
qualified for airdrop. During FY 1981, the design phase of the new airdrop platform (Type V) was completed and level II
developmental and operational testing initiated; the Freefall Maneuverable Reserve Parachute task was redirected to meet new
Special Forces needs for a higher performance capability; the design phase of the High-Altitude Airdrop Resupply System
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(500-pound capacity) Was completed and test items shipped to the test site; the design of the extraction subsystem for the
60,000-pound-capacity Airdrop System was initiated; and Army airdrop engineers participated in the source selection of the
C-X (nov C-i?) aircraft.

2. (U) FY 1982 Program: Design components, fabricate engineering design test quantities, and initiate design tests or
critical components of 60,0O-pound-capacity Airdrop System. Continue level 11 development and operational testing of new
universal airdrop platform (Type V), continue participation in the development of the Air Force C-17 aircraft, and identify
needed related Army airdrop developments. Complete level 11 testing of High-Altitude Airdrop Resupply System, 500-pound
capacity. Transition from Advanced Development and initiate Engineering Development of Two-Staged Personnel Parachute
System. Type classify High-Speed Container Airdrop System (CTU-2A). Complete development and type classification of the
Freefall 4aneuverable Reserve Parachute. Start development of Tactical Assault Personnel Parachute.

3. (U) FY 1983 Planned Program: Complete testing and type classification of the new universal airdrop platform (Type
V), and High-Altitude Airdrop Resupply System (500-pound capacity). Continue design and testing of components for
60,000-pound-capacity airdrop system. Complete the computer simulation model of cargo-loading operations for air transport( aircraft and provide airdrop/air transport engineering assistance to developers of Army materiel. Continue to participate
in design reviews, test planning, and airdrop engineering evaluations of Air Force airdrop/air transport developmental air-
craft. Complete engineering design and initiate development and operational testing of Two-Staged Personnel Parachute
System with accompanying bundles and the Tactical Assault Personnel Parachute. Initiate design of High-Speed Container
Airdrop System (Mach 1) for use with high-performance Air Force aircraft.
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4. (U) PY 1984 Planned Program: Complete development and type classification of the Two-Staged Personnel Parachute
System with accompanying Bundles and the Tactical Assault Personnel Parachute. Continue engineering development of the
60,000-pound-capacity Airdrop System, Airdrop Engineering Support to USAF conceptual and developmental aircraft programs,
and the full-scale development of the High-Speed Container Airdrop System (Mach 1). Complete Advanced Development and ini-
tiate Engineering Development of Drop Zone Assembly Aids which will provide for rapid assembly of personnel and their equip-
sent on the drop zone and a system to airdrop linked, tandem platforms (Airdrop Controlled Exit System). Initiate
development of a Tactical Asault Container Delivery System for the airdrop of cargo from 300 feet. This latter system is a
companion to the Tactical Assault Personnel Parachute and will increase the likelihood of mission success when low-level
airdrop is required.

5. (U) Program to Completion: This is a continuing program.
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and leconnalssance

A. (U) RXbURICEIS (PROJECI LISTING): ($ in thousands)

Total

Project FY 1981 PT 1982 FY 1963 P 1984 Additional Estimated
Namber Title Actual Estimate Estimate Estimate to Completion Cost

WM FOR PRO(RAM "ELEFENI 73637 M 739= 2"31U"T"
QUAh 11 lES 5

D516 Army helicopter Improvement
Program (AhP) 25657 38497 75811 55666 24990 228062

B. (U) BRlEP DESCRIPTION OF ELEMEhl A.D MISSION NEED: In fighting the ait-land battle, commanders may often be forced to
concentrate the bulk of their combat power at critical places and times, taking risks on their flanks and operating with
mall resources. In this environment, it is essential that cousarAers have a highly survivable, flexible, and responsive
means to acquire and designate critical targets and to conduct reconnaissance, surveillance, and security operations in day,
night, and reduced-visibility conditions. The Army helicopter Improvement Program (AHIP). a modified O1-58 aircraft, will
operate in air cavalry, attack helicopter, and field artillery units. In the antiarmor role, the AIP and attack helicop-
ters will operate in close harmony as hunter/killer teams. In support of field artillery, the AIIIP will provide conven-
tional artillery spotting and precision laser designation for the Copperhead. In all roles, the AilP will provide a
day/night/limited-vsibility target acquisition and laser designation system at standoff ranges for Army and Air Force
laser-guided munitions through incorporation of a hast-Mounted Sight (MIS). The MIS will enhance survivability by allowing
surveillance, target acquisition, and target designation with only the MIS exposed. The AhP will also include the integra-
tion of an improved Nap-of-the-Earth (NOE) communication and navigation system as well as space, weight, power, and
structural provisions for later incorporation of an air-to-air hultipurposo Lightweight Missile (MLM) system as a
self-defense capability. Aircraft performance will be improved to provide an acceptable hot-day, high-altitude NOE and
flight maneuver capability for worldwide deployment. The AHIP will be a highly survivable, mobile, flexible system pro-
viding a full range of support to the Ground Comanders.
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C. (U) BASIS FOR F 1983 RDT REQUISI: FY 1983 is a pivotal year for the Army helicopter Improvement Program (ANIP).
Requested funds vii provide for continuation of the Full-Scale Engineering Development effort, starting with the Critical
Design Review and encompassing aircraft preparation and maintenance, fabrication, tooling, Integration, final assembly, and
contractor teasting of prototype aircraft. Additional efforts include Producibility Enagineering and Planning (PEP), contin-
ued systems Integration testing, safety-of-flight and final mission equipment reviews. and in-house supper . Special
emphasis in FY 1983 will be placed on bench teats and qualification of major components to allow for initia ion of con-
tractor flight testing and for the release of long-leadtime procurement items, which are critical to the attaiment of
Initial Operational Capability (IOC) in 1986.

Current Milestone Dates
Major Milestones llilestone Dates Shown in FY 1982 Submission

Concept Formulation Package* Oct 79 Oct 79
Special Army Systems Acquisition

Review Council (ASARC)* Nov 79 Nov 79
Office of the Secretary of Defense-
Program Review' Dec 79 Dec 79

ASARC Management Review Jul 80 Jul 80
Required Operational (.apability
(ROC) Jan 81 Not Shown
Request for Proposal (RkP) Release

for Army helicopter Improvement
Program (AhIP) Jan 81 Jan 81

AhMP Source Selection Lvaluation
bard (ShSE) Apr-Augal 21 Apr-Jun 81

Engineering Development Contract Award Sep 81 - Aug 81
Preliminary Design Raview Mar 82 Not Shown
Critical Design Review Nov 82 Not Shown
Long-Leadtlee items Release Jun 83 Not Shown
Initial flight Demonstration Oct 83 Not Shown
In-Process Review Feb 84 Not Shown
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Current Milestone Dates

major Milestones Milestone Dates Shown in FY 1982 Submission
Long-Lead Tooling and
Fabrication Release Feb 84 hot Shown

Pirst Production Option Release Jun 84 not Shown

Development lesting/Operational
Testing (DT/0I) Jul 84-Jan 85 Not Shown

Milestone 111 Decision Apr 85 Not Shown
Production Award Jun 85 Not Shown
Production Delivery Regisn Oct 85 Not Shown
Initial Operationel Capability (lOC) Jun 86 3/ Mar 86

*Perormed under Project D2bl. PR 6.42.03.A.

1/ (U) Extended to allow for additional contractor data evaluation.

2/ (U) Decision reviews to Under Secretary of the Army and Under Secretary of Defense Research and Engineering delayed
from previous date.

3/ (U) Current estimate reflects a change due to scbedul. slippage of award of engineering developement contract and

requirement for contractor's proposal and negotiation of a ceiling price on production options for F184 and FY85 before
beginning the engineering development on 1 November 1981.
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D. (U) COHPA1SISOh Wilh F1 1982 5.TE RLEQUSI: ($ In thousands)

Total
Additional Estimated

FY 1961 FY 1982 FY 1963 To Completion Cost

RDTL
Funds (current requirements) 25657 3b497 75811 80656 228062
Funds (as shown In FY 1982
submission) 25657 38617 45876 33205 143355

EY 1982 - $62 of the $120 decrease due to OSD inflation guidance reflecting lower indices in March 1981 than September 1980;
$5b decrease due to Joint Appropriations Bill action.

FY 1963 - $29935 net increase includes cost increases in aircraft preparation and maintenance, airframe modification,
engines, MH5/control display system, system project management, peculiar ground support equipment, data, technical publics-
tions, TRACE and in-house support.

Additional to Completion - $47451 net increase reflects overall program changes incurred during definitization, including
coverage of contract ceiling costs.

L. (U) OThEk APPROPRIATION FUhDS: ($ in thousands)

Total
Fl 1981 PF 1962 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimite To Completion Cost

Aircraft Procurement, Army
Funds (current requirements) 0 0 45107 167421 2090951 2303479
Funds (as shohu in FY 19b2
submission) 0 0 To be - - To bedetermined determined'

UNCLASSIFIED dei

11-442

_________________________________________________________



UNCLASSIFIED
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Total
FY 1961 FT 1982 FT 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Quantities (current requirements) 0 0 Long-Lead- 16 562 578

time Items

Quantities (as shown In FY 1982
submission) 0 0 0 0 720 720

(U) Estimated procurement qantlty, resulting from the Baseline Cost Estimate, i 578 aircraft in lieu of the 720 aircraft
quantity shown in the FY 1982 submission. 1he quantity of 720 was based on Required Operational Capability (ROC) require-
ments; dollar requirements were eatimated In the AilP Cost and Operational Effectiveness Analysis (COLA), dated August 1980,
utilizing a "generic" aircraft as a base. Lvaluation of data provided by the MilP RiTfE Source Selection Evaluation Board
during April-August 1981 resulted in the decreased quantity to stay *thin defined Program Objective Memorandum (PON) and
Extended Planning Annex (EPA) budget line, while still equipping all high-priority units.

a. (U) $45.1 million in FY 1983 will cover costs for long-leadtime items including transmission, gearboxes, main
rotor masts, material for main rotor blades, electrical components, castings . forgings, bearings, hydraulic actuators, sen-
sors, microelectronics parts, tooling, engines, and avionics.

b. (U) $167.4 million in VY 19M4 will provide additional long-leadtime items as depicted for FY 1983 and production
of 16 aircraft including system test and evaluation, data. training hardware, peculiar ground support equipment, and spares.

c. (U) $2091.0 million from FY 19b5 to completion will provide tooling required for increased fiscal year procurement
buys to meet schedule, long-lead releases for engines and avionics items, and production of 562 aircraft Including engi-
neering change proposals, system test and evaluation data, training hardwsre, peculiar ground support equipment and spares.
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(U) DETAILED BACKGROUND AND DESCRIPTIOh: In January 1974, headquarters, Department of the Army, approved a Required

peratinal Capablity (bCR) for an Advanced Scout Helicopter (ASH). A special task force reviewed the need for an aerial

cout and conducted concept formulation efforts and 
trade-off analyses and evaluations during FY 1975. 

In February 1975, an

krmy Systems Acquisition Review Council (ASARC) approved 
the need for the ASh and the initiation of hardware development.

[he need and initiation of a development program was 
subsequently approved by the Department of Defense 

Systems Acquisition

Review Council (DSARC) in September 1975. Both the Army and the Department of Defense concluded that some commonality

between the ASh and potential future helicopters in 
its weight class, such as a light attack or a light 

utility, was prob-

ably achievable. In March 1976, the DSAIC again reviewed the Army's program and reaffirmed support 
for a helicopter in the

weight class of ASh. It approved development of a Target Acquisition Designation 
System (TADS) and Pilot hight Vision

System (PNVS) to be common to the ASH and Advanced Attack helicopter (LAII). Subsequent Congressional action denied the ASH

FY 1977 funding request, increased the AAK funds to provide development of TADS and PNVS, 
and provided guidance to disestab-

lish the ASh Project Office. Congress indicated, hoiever, that the ASH program would be considered later if proposed 
by the

Army. The requirement continues, and the Army requested FY 1979 funds, which were provided by Congress, to support the on&-

lyses and system trade-off studies required to determine 
the best candidate systems to meet an updated requirement. 

A spe-

cial study group was also established to refine the specifics of the requirement and to thoroughly explore -11 candidate

systems, and the ASH Proje~t Off4ce was reestablished 
I June 1979. Ihis work was completed in October 1979. A Special ASH

ASARC on 30 November 1979 reaffirmed the Army's need for an ASH. However, specific requirements of the updated ROC were not

approved. The Special ASAkC also looked at the affordability issue and concluded that a full ASH 
development program to

meet the IC could not be supported under present funding constraints. The Special ASAIRC determined that Nast-Mounted Sight

(OIS) technology was sufficiently mature to apply to an existing airframe and directed initiation of 
a near-term scout pro-

gram through modification of an existing aircraft. 
The AHIP which resulted from this decision will furnish an urgently

needed capability that is compatible with the attack 
helicopter fleet and precision-guided munitions (e.g., 

IELLPFRE and

cOPPERhEAD), and provide a logical step toward the most survivable combat force. Analyses clearly indicate when committed

to battle the Nhb helicopter significantly increases 
attack/h1ll helicopter teas survivability, and also improves the total

force loss exchange ratio. The ASH program (Project b2bl) was canceled by the Office of the Secretary of Defense (OSD) at

the end of P 19bO, and the effort was redirected toward integration of an HMS with an existing inventory airframe 
to con-

tinue under a new program element (PE 06.42.20.A) and 
title (Army Helicopter Improvement Program (AHIP)). 

The OSD decision

precluded new airframe development and withheld commitment 
for any procurement. After user developer mission profile and

Ig;S/detectability evaluations were conducted in the spring of 1980, an ASARC Management Review in July 19bo 
approved a pro-

gram to compete M4 development and integration on existing inventory 
airframes. An AhiP ROC was approved 9 January 1981,
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and formal request for proposal was released on the same date. A Source Selection Evaluation Board (SSEB) convened in April
IS81 and resulted in award of the full-scale engineering development contract to Bell Helicopter Textron on 21 September
1981 to modify the OU-58 aircraft. The AHiP program will provide a day/night/adverse weather target acquisition and laser
designation capability through incorporation of the HS into OH-58 aircraft. The AHIP will also include the Integration of
an improved Map-of-the-Earth (NOB) communication and navigation system and space, weight, power, and structural provisions
for later incorporation of an air-to-air Multipurpose Lightweight Missile (HIM) system as a self-defense capability.
Aircraft performance will be improved to provide an acceptable hot-day performance capability for deployment worldwide.
Improved handling .ualities and reduced crew workload are included. The standoff range capability and reduced detectability
provided by the N4S and the ultimate inclusion of the self-protection capability will enable the AIIIP to perform in ell
intensities of warfare and support air cavalry, attack helicopters, and field artillery units with a significant improvement
in survivability. The hOE communication/navigation improvements will provide necessary aircraft and target location accu-
racy and facilitate better and more reliable communication between the AIIIP crew, command elements, and companion aircraft.

G. (U) RELATED ACTIVITIES: Previous aerial scout program concept and program formulation efforts were conducted under
Program element #6.32.05.A, Aerial Scout, and 6.42.03.A, Advanced Scout. A portion of PE 6.42.03.A, Advanced Scout, In 1980
funding was used to support initial phases of the AIiIP full-scale engineering development. Weapon systems being developed
under elements 6.46.21.A and 6.43.10.A, heliborne Missile - HELLFIRE, and program element 6.46.21.A, COPPERHEAD, may use the
terminal homing guidance provided by the mast-mounted laser designator on the ARiP.

U. (U) WORK PERFORMLi BY: A contract for engineering development of the airframe and mast-mounted sight was awarded to
Bell helicopter Textron, fort Worth, IX, on 21 September 1981. Subcontractors to be utilized by Bell helicopter Textron
include McDonnell Douglas Astronautics Company, huntington Reach, CA, in association with Northrop Corporation, Anaheim, CA,
for the mast-mounted sight; Sperry FlIght Systems, Phoenix, AZ, for controls displays; Detroit Diesel Allison. Indianapolis,
IN, for engines; Collins Communications, Cedar Rapids, IA, for new high frequency radios; Litton Systems. Van Nuys, CA. for
attitude and heading reference subsystems; and Singer-Kearfott, Little Palls, NJ, for doppler navigation. The ASH Project

Management Office, St. Louis, 1tO, is the responsible developing organization.
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Program Element: 06.42.20.A Title: Army helicopter Improvement Program
DOD Mission Area. 1217 - Land Warfare Surveillancc Budget Activity: 14 - Tactical Programs

and Reconnaissance

I. (U) PROGRAM ACCOMPL1SIMENTS AN' FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Covered under Program Element 6.42.03.A, D261 and D304: FY 1979 effort
encompassed overall concept formulation and requirements documentation, feasibility studies, and trade-off analyses (includ-
ing North Atlantic Treaty Organization/Rationalization Standardization InteroperabilIty (NATO/RSI) potential) and cost and
operational effectiveness analyses (COEA) for the Advanced Scout helicopter (ASH). FY 1980 effort continued under Project
D281 and included an ASH Special ASARC on 30 November 1979, Office of the Secretary of Defense (OSD) review on 18 December
1979, ASARC management review on 10 July 1980, and Department of the Army (DA) and US Army Materiel Development and
Readiness Command (DARCOMt) acquisition strategy reviews on 26 July 19b0. An Army Helicopter Improvement Program (AIIP) COEA
was submitted on 21 August 1980. The AiIP was assigned Program Element 6.42.20.A, Project D518, beginning with FY 1981.
The Determination and Findings (D&F) was approved 24 October 1980, which led to release of draft Request for Proposal (RFP)
for industry comment on 7 November 1980, followed by Required Operational Capability (ROC) approval and formal RFP release
on 9 January 1981. The initial "For Comment" Decision Coordinating Paper (DCP) and Integrated Program Summary (IPS) were N
submitted to DA in April 1961 and the Acquisition Plan was approved on 29 April 1981. A Source Selection Evaluation Board
(SSE) convened in early April 1981, which resulted in award of the full-scale engineering development contract on 21
September 1981.

2. (U) FY 1982 Program: Continuation of full-scale engineering development; includes systems engiaeering management,
initial aircraft preparation and maintenance, aircraft engineering design, preliminary tooling design, aircraft assembly and
component fabrication, procurement of GFE, NKS, engines and control display systems, initial systems integration tests, and
Logistics Support Analysis (LSA).

3. (U) FY 1983 Planned Program: Continuation of full-scale engineering development; Includes conduct of the Critical
Design Review, system engineering management, completion of aircraft preparation and maintenance, fabrication of prototype
tooling, integration and final assembly of prototype aircraft, systems Integration tests, static test, whirl tests, initial
flight testing and Producibility Engineering Planning (PEP) effort. Particular effort will be focused on qualification of
major components as a prerequisite to release of long-leadtime items for initial production requirements.

4. (U) FY 1984 Planned Program: Continuation of full-scale engineering development; includes system engineering man-
agement systems Integration tests, logistics, training, Preliminary Airworthiness Evaluation (PAR), Development
Test/Operational Test 11 (DT/Ol 11) and PEP effort.

UNCLASSIFIED
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Program Element: 06.42.20.A Title: Army lelicopter Improvement Program

DOD Mission Area: F217 - L 4nd Warfare Surveillance Budget Activity: #4 - Tactical Program
and Reconnaissance

5. (U) Progran to Completion: Award of final (FY 1985) final increment of the engineering development contract;

includes system enineering management, continuance until completion of DT/OT II, Skill Performance Aide (SPA) verification.

final delivery of prototypes to the Army and completion of PEP effort.
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Program Element: #6.42.2C A Title: Army Helicopter Improvement Program

DOD Mission Area: 1217 -Land Warfare Surveillance Budget Activity: 4 - Tactical Programs
and Reconnaissance

J. (U) TEST AND EVALUATION DATA:

1. (U) Development Test and Evaluation: Development Test and Evaluation will be conducted by the contractor, Bell
Helicopter Textron, Ft. Worth, TX; the Mast-Mounted Sight subcontractor, McDonnell Douglas Astronautics Company. Huntington
Beach, CA; US Army Test and Evaluation Command (TECOM), Ft. Rucker, AL, and Yuma Proving Ground, AZ; US Army Missile Command
(MICOM), Huntsville, AL; US Army Night Vision and Electro-Optics Laboratory (NVEOL), Ft. Belvoir, VA; ard US Army Aviation
Engineering Flight Activity (AEFA), Edwards AFB, CA. Contractor and Goverment development testing will utilize five proto-
type Army Helicopter Improvement Program (AHIP) aircraft and six Maqt-tMounted Sights (MMS). Contractor and subcontractor
development testing is scheduled for completion in July 1984. Contractors will perform functional tests at the component and
system levels in accordance with a Government-approved Airworthiness Qualification Specification (AQS) and System
QualIfitation Specification (SQS) to demonstrate compliance with specification performance requirements and qualification
requirements. Contractors will perform environmental compliance and qualification testing at the component and system
levels. A preliminary Airworthiness Evaluation (PAE) will be conducted by the US Army Engineering Flight Activity (AEFA)
during the contractor's development flight test program to develop initial handling qualities data and information for
issuance of an airworthiness release and to establish baseline information for follow-on Government flight testing.
Government laboratory development testing (MICOi and HVEOL) of one MMS is scheduled for November 1983 to March 1984. The
Government laboratories will accomplish independent tests on selected critical MiNS components to verify that the MMiS meets
specification; provide data to the contractors; and to evaluate the performance of the MIS in conjunction with weapon systems
such as HELLFIRE and COPPERHEAD. Government (TECOM) development testing on three AHIP Prototypes is scheduled for July to
September 1984. TECOM will evaluate helicopter operating performance, safety, human factors, maintenance, ground handling.
Reliability, Availability, and Maintainability (RAM), air trsnsportahillty, special mission kite and equipment, environmental
and associated training packages. This test will consist of a total of 300 flying hours. Additional Government development
testing on one AHIP prototype is scheduled for July 1984 to January 1985. This testing will be conducted by the US Army
Engineering Flight Activity (ARFA) and will consist of an Airworthiness and Flight Characteristics (A&FC) exalustion.
Government Skill Performance Aids (SPA) verification will utilize one AHIP prototype from July 1984 to Fehru. ry 1985.
Development test emphasis will be placed on crew performance, the performance of the MHS and avionic subsystems, the inter-
face between the subsystems and the aircraft, the interface between the AIIIP and other airborne and/or ground coobat systems,
and the effect of on-board systems on the aerodynamic performance of the aircraft. Testing of the ANIP will be accomplished
in a series of suhtests, surveys, demonstrations, and analyses to address the test issues and system performance require-
ments. To facilitate the coordination, Interface, and integration of the AHIP developmental and operational test
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requirement., a Test Integration Working Group (TIWG) has been established. The AHIP TIWG viii expedite the Coordinated Test
Program (CTP) and the Test and Evaluation Master Plan (TEMP) preparation and execution process. This vii insure efficient
and effective use of prototypes and eliminate testing redundancy by the integration of test requirements to the maximum
extent.

2. (U) Operational Test and Evaluation: Operational Test II (OT II) will be independently conducted by the US Army
Operational Test and Evaluation Agency (OTEA) at Ft. Hunter-Liggett, CA, Ft. Carson, CO, and/or Ft. Hood, TX. The test
objective Includes an assessment of the operational effectiveness of the AHIP to include performance, reliability,
availability, and maintainability (RAM) characteristics and logistic support. Supportability elements vill include ground
support equipment, manuals, and training. The OT I will utilize three prototype AHIP aircraft for 5 months and accumulate
approximately 500 flight hours. OT II testing is scheduled to commence in the fourth quarter of CY84 and be completed by
second quarter CY85.

3. (U) System Characteristics:

Operatlonal/Technical Characteristics Objectives Demonstrated Performance

Total Mission Weight (be) 4016 To be determined thru testing of
Mission Equipment Package (lbs) (579) prototype AHIP aircraft
Multipurpose Lightweight Missile

(SWP) (Ibs) (135)
Vertical Rate of Climb (VROC) (PPM)
@ 4K/95' 500
@ 2K/70' 650

Velc-ity (IRP-Kta) 112 (4K/95")
Endurince (Hours) 2.4
Operational Mission .70
Reliability for a 4-hour mission

Maintenance Reliability (MTBF Hours) 1.40
Maintainability 3
AVUH + AVIM (MH/FS)
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SWP - Space. Weight and Power
FPM - Feet per minute
IRP - Intermediate Rated Power
Kts - Knots
MTBF - Mean Time Between Failure
MMH/FH - Maintenance Man-Hours Per Flight Hour
AVUM - Aviation Unit Maintenance
AVIM - Aviation Intermediate Maintenance

L
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Program Element: #6.42.21.A Title: AN/UPD-7 Surveillance Systems
DOD Hission: #217 - Land Warfare Surveillance and Budget Activity: f4-Tacticel Programs

Reconnaissance

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project Py 1981 17 1982 PY 1983 PY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL POk PROGRAN ELEANEI 0 3910 12868 11241 5930 33949
UAKTI1ES

D20b A/UPL-7 Surveillance 0 3910 12868 11241 5930 33949 V
System

NOTE: RDTL Program will lead to the fielding of an OV-ID Detachment of six aircraft with four product inproved radar sye-
teaes, two ground stations, and one set of ground support equipment.

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION hELD: Current Army doctrine for fighting a theater war includes two major
effortA: fighting the main battle and interdiction of the second echelon. Of decisive importance in the conduct of the
main battle '.s the isolation of the battle area from outside influence through interdiction of the secoqd echelon. ThIs is
at the Corps level. The commander muet be able to detect, locate, identify, and target second-echelon forces out to
beyond the forward line of troops (FLO). The inability to delay, disrupt, or destroy second-echelon forces will allow an
overwhelming force to form against our frontline units in the main battle area. The current AN/UPD-7 Surveillance System
with its ANI/APS-gAF side-looking airborne tsiar (SLAR) is in several significant areas and meet all the
Corps Commander's needs and support successful interdiction of the second echelon. This program will product-improve the
existing AN/UPD-7 Surveillance System to meet the Corps commander's moving target surveillance requirements. The
AN/UPD-7( ) or electronically scanned (E-SCAh) program will enable the system to operate against the
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Ithreat which the current system do, will extend the surveillance range out to the required
beyond the forward line of troops (FLOI), and most Important, will provide continuity of surveillance by scanning the

entire Corps area of influence every . The current system does not provide timely enough coverage of the entire

Corps area of influence and adjacent flanks to insure that second-echelon forces cannot enter the main battle area
undetected. The continuity of surveillance provided by the product-improved AN/UPD-7 will detect second-echelon forces
entering the Corps area of influence and will be used to cue shorter range, more accurate target acquisition systems such as
The Battlefield Data System and PAVE MOVER as they are introduced into the force structure.

(U) BASIS FOR FY 1983 ROTE REqUESI:

1. (U) FY 1983 funds are required to continue Engineering Development (ED) of four prototype electronically scanned
(E-SCAh) and electronic countermeasures (ECK)-hardened versions of the AN/APS-94F side-looking airborne radar, two ground
sensor terminals with electronic countermeasures-hardened data links, and one set of special test equipment. The
AN/UPD-7( ) system engineering design will be completed, and fabrication of new signal processor and scanning antennas will
be Initiated. )

2. M 1ajor Millestones:
Current Milestone Dates: Milestones Shown in PTY 1982

Mini Cost and Operational
Effectiveness Analysis Dec 81 Jul 81
baseline Cost Estimate Dec 81 Jul 81
Antenna Proof Of Principle
Demonstration Jul 81 Jul 81
hADA Engineering Development Decision Dec 81 1/ Aug 81
Engineering Development Contract Award May 62 May 82
Developmental and Operational Testing Sep-Dec 84 Sep-Dec b4
Interim Initial Operating Capability
Production Award May E5 hay 65
Initial (operating Capability
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Program Element: 06.42.21.A Title: AN/UPD-7 Surveillance Systems
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- (U) The Abbreviated Cost and Operational Effectiveness Analysis and Baseline Cost Estimate erae delayed because
TUADOC System Analysis Activity redirected its efforts to the Standoff Target Acquisition System (SOTAS) program. he
Headquarters, Department of the Army decision brief will be held when the baseline cost estimate is completed.

D. (U) COMIPAR1SOh WlTh F! 1962 RDTE R1. UESI: ($ in thousands)

Total
- Additional Estimated

FY 19bl FY 1982 FY 1983 To Completion Cost
RDTE

Funds (current requirements) 0 3910 12868 17171 33949
Funds (as shown in FY 1982

submission) 0 3921 13200 15400 32521

The FY 1982 and 1983 funding decrease resulted from a reprograming of funds to higher priority Army requirements.

E. (U) OlhER APPROPRIA11ON FUtDS: ( in thousands)
Total

F! 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Aircraft Procurement, Army:
funds E-SCAh Mission Syi. em
Funds (current requirements) - 0 0 0 19000 105400 124400
Funds (as shown in FY 1982
submission) 0 300 15100 - 102300 117400
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Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional 8atimated
Actual Estimate Estimate Estimate To Completion Cost

Funds: Aircraft Hodification _/ 16900 29200 25300 71400
(4uantities (current requirements)

Data Links 0 70 70
Radars 32 32
Ground Stations 24 24

(eiantities (as shown in FY 1982
submission)
Data Links 20 70 90
Radars 32 32
Ground Stations 24 24

Military Construction, Army:
Funds (current requirements) 0 0
Funds (as shown in FY 1982 0 0
submission)

IBased on Department of the Army and Office of the Secretary of Defense review, the E-SCAN program was changed to allow
procurement In FY 1984 through FY 1986 of 32 radars, 24 ground stations, and 5 sets of special test equipment. This pro-
vides the active force with a full capability one year sooner.

y/ Aircraft modification includes conversion of OV-IB and OV-IC model aircraft into modern OV-IDs capable of performing all
required missions. Included in this modification is the purchase of aircraft survivability equipment, navigation systems,
and major airframe overhaul.
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P. DETAILED BACIGROhD AND DESCRIPTION: In order to successfully conduct his mission of interdiction of the secovd
echelon, the Corps Commander must be able to locate, identify, and target second-echelon forces out to beyond the
forward line of troops (PLOT). The AN/UPD-7( ), electronically scanned (E-SCAN), program will product-improve the currant
Ah/UPD-7 (AlAPS-94F) Corps surveillance system to meet this requirement. The Army currently has Corps-level companies
and letachents of OV-ID, HOhAWK, aircraft fielded worldwide. The primary sensor associated with these units is the
A/UPD-7 Corps-level surveillance system, of which the Ah/APS-94F side-looking airborne radar (SLA) is the main component.
Ibis system currently provides a valuable Intelligence product to field commanders on a daily basis, but does have several
major 1he current AhiUPD-7 system requires up to one hour to cover a typical Corps front (not including Corps
flanks) and has a range of only beyond the forward line of troops (PLOT). Due to this.

In addition both the

,l/ANPS-940 radar and the data link (AI/ARC-164(V)12) that connects the airborne sensor to the ground station will be
postulated to be fielded in the time-frame. This program will

product-improve the existing AN/UPD-7 Burveillance system to correct these and meet the Corps Commander's radar
surveillance requirements. Utilizing troven technology from other development programs, the radar will be electronically
scanned to enable it to cover up to of the Corps Commander's area of Influence every This timely cover-
age will allow the Corps Commander to maintain continuity and track moving targets as they advance into the main battle
area. Current aircraft (OV-ID) assets are capable of maintaining this surveillance capability during
hostilities and will allow the AM/UPD-7( ) system to cue other systems. At the same time the electronically scanned
(E-SCAN) radar will be hardened to counter the opposing electronic countermeasures (EC) threat that Is postulated to exist
on the European battlefield in the timeframe. This hardening will have the additional operational benefit of
extending the current *range of the Ah/AP'S-941 to the range beyond the forward line of troops (pLOT) required
by the Corps Commander. This program will also replace the existing AN/UPD-7 data link with an electronic countermeasure
(ECh)-hardened data link to provide a total Eat-hardened AJ/UPD-7( ) system. Surveillance information collected from the
OV-ID, MOHAWK, will be displayed in' in a ground station on a cathode ray tube (CRT) sad will allow
software-controlled time compression at the tracks made by moving targets. The E-SCAN development (ED) program will result
in enough hardware (4 radars, 2 ground stations, and one set of special test equipment) to equip an Oi-lb Detachment. At
the conclusion of fabrication, the AN/UPD-7( ) system will undergo a limited development and operational test and then be
refurbished. The refurbished Ah/UPD-7( ) hardware will then be fielded to an OV-ID Detachment in for an interim ini-
tial operational capability (10C) in 1he program will then transition to a limited production of hardware to
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equip all the active Army OV-ID units. The Ab/UPD-7( ) will have a production lOC of The
decision to continue this program after the Congressional deferment of the fY 1981 funding was made only after a careful

evaluation of the operational capabilities anticipated to be achieved by other developmental radar systems.

G. RELATED ACIlVITILS: This program Is capitalizing upon the development work contained in several related programs
by incorporating proven technology from them as appropriate. This approach has resulted In a low-risk development program
that Is largely an integration effort. The only area of the Ah/UPD-7( ) system development assessed to have any risk is the
approach to achieving an threat envi-
ronment. This approach is technologically simple utilizing a and was proved during FY 1981 with a proof
of principle demonstration. The Ah/UPD-7( ) will utilize either the hodular Integrated Communications and Navigation System
(HlCNS) under development in Program Element 6.47.48.A, Standoff Target Acquisition System (SOTAS), and Program Element
6.47.30.A, Remotely Piloted Vehicle (RPV), or the L-80 Microwave Data Link developed for the

The engineering design study for the AN/UPD-7( ) that was accomplished in FY 1980 also took a detailed look at
the Air Force PAVE HONER and ASARS 11 developments. Some of the basic components of the AI4UPD-7( ) antenna will be a dir- --
ect application of hardware developed in the PAVE MOVER Program. The entire design concept for the AN/UPD-7( ) was managed
by a Study Advisory Group (SAG) composed of members from the Army Standoff Target Acquisition System (SOTAS) program, Combat
Surveillance and Target Acquisition Laboratory, Program Manager for Special Electronic Mission Aircraft (SEKA),
Ieadquarters, US Army Llectronics Research and Development Command (ERADCOM), and US Army Iraining and Doctrine Command
(TRADOC). Coordination between this management group and the Air Force was accomplished through numerous visits with the
PAVE HOVER and ASARS 11 project offices and system contractors. The primary objective of this type of continuing coordi-
nation is to insure that there is no duplication of effort within the Army or the Air Force and that the AH/UPD-7( ) can be
rapidly developed in a low-risk, low-cost program. This integration of components developed and proven in other programs as
a product Improvement to an already fielded system will assure that these objectives are met. The UPD-7( ) ISCAN program
will be coordinated with the emerging battlefield Data Systems.

H. (U) WORk PERFORMED Li: In-House: Program Manager, Special Electronic Mission Aircraft, St. Louis. MO; US Army
Electronics Research and Development Command (ERADCOM), Adelphi, MD; Combat Surveillance and Target Acquisition Laboratory
(CS&IA), Fort Monmouth, 10. Contractors: Engineering Experiment Station, Georgia Institute of Technology, Atlanta, GA;
Malibu Research Associates, Santa Monica, CA.
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I. (U) PROGRAM ACCOMPLIShtFwTS AND FUTURL PROGRAM.%:

1. FY 1981 and Prior Accomplishments: During FY 1980 the Army (US Army Intelligence Center and School) developed
an Organizational and Operational Concept for providing moving target surveillance of the battlefield to both Corps and
Division Commanders. This concept included the complementary operation of Standoff Target Acquistion System (SOIAS) at
Division Level and the Ab/UPD-7( ) electronically scanned (E-SCAN) system at Corps level. In addition a preliminary
trade-off analysis was made to determine if the Corps or Division Commander's requirements could be set solely with SOTAS or
the AN/UPD-7( ) (E-SCAh). The initial results of this analysis clearly delineated the benefits obtained from the improved
A qdUPD-7( ) and showed how this system and Standoff Target Acquisition System (SOTAS) perform unique functions and comple-
ment each other. In parallel with this work, an Independent Analysis was conducted that determined the baseline hardware
and software configuration for the Ak/UPD-7( ) system utilizing existing technologies from programs such as IAVE NOV!E,
ASARS 11 and SOIAS. All of these actiors were reviewed at a h(jDA decision briefing in November 1980. During FY 1981, the
trade-off analysis accomplished in FY 1980 was expanded to an Abbreviated Cost and Operational Effectiveness Analysis (COEA)
utilizing Standoff larget Acquistion Sys.em (SOTAS), ASAkS-II and PAVE MOVER as baseline systems. In addition, the formal
requirement for the Ah/UPr-7( ) electronically scanned (E-SCAN) system was updated based on a review of the requirement for
targeting and target classification at both Division and Corps areas of influence

I In parallel with these initiatives, a proof-of-princIple model for the recommended AN/UPD-7( ) radar Electronic
Counter-Countermeasures (ECCh) approach was developed and tested. The results of the FY 1980 Independent Analysis indicated
the entire development of the AI/UPD-7( ) would be of low developmental risk with the sole exception of the Electronic
Counter Countermeasures (ECCM) approach which was classified as a moderate risk. The proof-of-principle demonstration lIm-
ited the risk associated with this portion of the program. All of these actions will be reviewed at a h DA decision
briefing in February 1982 and a decision will be made on whether to proceed with Engineering Development with the
AN/UPD-7( ) in 1Y 1962.

2. (U) FY 1982 Program: lased on the previous two years' work and a successful review of this work by HCiDA in
February 1982, all necessary experimental work and operational considerations will have been performed, and the AN/UPD-7
will be ready for full-scale Engineering Development. the FX 1982 program will then initiate development of four prototype
electronically scanned (E-SCAh) and Electronic Countermeasures associated versions of the AN/APS-94F side-looking airborne
radar, two ground sensor terminals with associated data links, and one set of special test equipment. System engineering
design will be completed, and the procurement of long lead items will be completed to support fabrication in P¥ 1983.
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3. (U) FY 1963 PlandProram: based on the engineering design completed in Fl 1982, the hardware modifications to
the AN/UPV-7 (XS-IYY) wi intiated. These will include the development and fabrication of the new electronic scanned
antenna and the ground sensor terminal.

4. (U) FY 1984 Planned Program: Continues fabrication and assembly of the engineering development models, perform-
ance. bench and flight testing. These will Include verification and validation of software for operation of the ground sta-
tion. A limited development test is also scheduled. Logistics support including spare parts and training for testing will
be procured.

5. Program to Completion: Engineering development will be completed during the fourth quarter of FT 1984 with
the subsequent fielding of the eineering development hardware to an OV-ID detachment In,

N
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMAIY

Program Element: 0 6.42.22.A Title: Joint Service Rotary Wing Aircraft Development
DOD Mission Area: 9372 - Escort, Standoff, and Budget Activity: f4 - Tactical Programs

Counter Z!_

A. (U) RESOURCES (PROJECI LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

IOTAL FOR PROGRAM ELEMEI 0 0 49765 77290 TBD TBD

D211 JVX-.olnt Services Advanced 0 0 49765 77290 TBD TBD
Vertical Lift Aircraft
Development Program

B. (U) BRIEF DESCRIPTION OF ELEMENT AiD MISSION NEED: Service requirements exist for the development of a vertical
medium-lift category of aircraft for the 1990s. This program element will provide the engineering development necessary to
develop through a joint service program an advanced vertical lift aircraft capable of performing as: The Army's platform
for its airborne intelligence and electronic warfare (IEW) mission; the Marine Corps* primary rotary-wing aircraft for
medium-lift assault; the Air Force's combat search/rescue and special operations (SAR/SOF) mission aircraft; and the Javy
platform for various missions including antisubmarine warfare (ASW), search and rescue, verical onboard delivery (VOD), car-
rier onboard delivery (COD), and airborne early warning. 1he objectives of this joint program are to: (a) Acquire an
advanced technology vertical lift vehicle capable of meeting common Service requirements while providing Service-unique mis-
slan equlpent packages where appropriate; (b) achieve a substantial increase in speed and ranes over current aircraft used
in these roles, while retaining essential vertical lift characteristics sufficient to meet Sort t mission requirements; (c)
reduce Department of Defense (DOD) program cost through pursuit of a joint development project foe a common air vehicle; and
(d) achieve the earliest possible Initial Operational Capability (IOC) consistent with good management and prudent program
risks.
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Counter C.

C. (U) BASIS FOR 11 1983 RlDTE RIESI: The Army is the Executive Service for this joint program and will carry all RITE
funding required for its management and execution within its own budget. All development funding will be carried under sub-

ject program element and project. The funds requested in FY 1983 will be used to complete concept validation/demonstration
and to initiate full-scale development of the Joint Rotary Wing Aircraft.

Current Milestone Dates
Major Milestones Milestone Dates Shown In FY 1982 Submission

Joint Required Operational
Capability (JROC) Approved 3QFY82 Not Shown

System Concept and Joint 
4
QFY83 Concept Definition Studies and Program

Defense Systems Acquisition Management Initiated In FY 1982.
Review Council (JDSARC) Full-Scale Development Program K)

Initiated in FY 1983.

Preliminary Design Review 4QF14 Not Shown

IOC 3QFY92 Not Shown

D. (U) COMPARISON WITh FY 1962 RIlTE RE(tUEST: ($ in thousands) Pull-scale engineering development as a new start initia-
ted in FY 1983.

L. (U) OThER APPROPRIATION FUNDS: Not Applicatle.
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F. (U) DETAILED BACKGROUD AMD DESCR IPTION: This effort supports a single full-scale engineering development program to
mature vertical lift technology for all Services. It will provide the bridge between technology demonstrators (such as the
tilt rotor, advancing blade concept, tilt nacelle, etc.), allow the application of current generic technology, and provide a
vehicle that will dramatically enhance specified Service mission capabilities. Mission requirements include Army
corps-level IntellIgence-gathering, Air Force combat rescue and special operations capability, additional range endurance
and payload to meet the Navy's ASW and Marine Corps' assault transport missions. These missions must be accomplished within
acceptable risk levels In the face of projected threats anticipated in the 1990's to 2000 timeframe.

G. (U) RELATED ACTIVITIES: Individual Service program concept and formulation efforts have been conducted under various
program elements to Include 6.32.22.A, Special Electronic Mission Aircraft (SEMA), and 6.42.62.N, Helicopter-Hedium Lift
(MiX), with current Army-applicable generic technology under 6.32.0l.A (Propulsion) and 6.32.1l.A (Rotors, Flight Controls
and Structures).

H. (U) WORK PERFORMED BY: Under the Ex, 'ive Direction of the US Army, the work performed under this program element Is
expected to be the responsibility of the US Army's Aviation Research and Development Command (AVRADCOM) in St. Louis,
Missouri, under the auspices of the US Army's Materiel Development and Readiness Command (DARCON) in Alexandria, Virginia.
As required, specific tasks will be performed by representatives from field activities of the Army, Navy, Marine Corps, and
Air Force.

I. (U) PROGRAI ACCOMPLIShMENIS AID FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: Not Applicable.

2. (U) FY 192 Proram: Army, Navy, Air Force, Marine Corps joint working group complete technology assessment,
develop a Memorand m of Understanding (MOU), Joint Requirements Document (JROC), Program Management Charter, and essential
development/acquisition plans including kilestone I system .oncept paper and draft request for proposals from industry.

3. (U) F Planned Pro ram: In FY 1983, evaluate RFP, fully staff PMO, and complete concept validation and in-
tiate full-ace e engineering deve opment to include contract award.
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DOU hission Area: J372 - Escort, Standotf, and budget Activity: #4 - Tactical Programs
Counter C . .

4. (U) FY 1984 Plan.ed Program: Full-scale engineering development will continue.

5. (U) Pror.. to Com letion Full-scale engineering development to continue in FY 1985 with Initial Operational
Capability (IOC 
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *6.42.68.A Title: Component Improvement Program
DOD Mission Area: 9218 - Land Warfare Associated Budget Activity: 1. - Tactical Progress

Air Nobility

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 PY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

POFaL FOR PROGRAM ELEMENT -137§ IT T 763 Continuing Not Applicable
D106 Component Improvement Program 8579 11609 10996 17635 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army needs for Its fleet of helicopters the best possible
engines and the ability to keep them operationally available throughout their life cycles. This program provides, through
engineering development support, essential improvements in current inventory aircraft engine serviceability encompassing the
areas of flight safety, reliability, maintainability, durability (improved parts, maintenance techniques, increased overhaul
intervals, modifications, etc.) and the correction of service-revealed deficiencies. This effort is essential to Increase
the time between overhauls, foster a general reduction in maintenance man-hours and resources required to sustsin aircraft
engines in tactical service, and ultimately substantially reduce overall life cycle costs. The engine Component Improvemert.
Program (CIP) provides a continuing engineering base for the efficient resolution of Service-Revealed Difficulties (SRD)
arising from current field use, special operations such as operation "Bright Ster," or other difficulties anticipated during
future field use or special operations of all inventory engines.

C. (U) BASIS FOR FY 1983 RDTE REQUEST:

1. (U) T700-GE-700: The T700 engine is qualified and in production for the UH-60A BLACK AWK helicopter and a deriva-
tive, the T700-GE-700, is included in the Army AN-64 Advanced Attack Helicopter (Apache) program. The engine has been
extremely successful, end the service-revealed difficulties that have been encountered have been quickly resolved. As a
result of the ongoing T700 Component Improvement Program (CIP), siRnificant improvements have been made In reliability,
maintainability, and in an estimated $130 million cost-avoidance in both acquisition and life cycle costs. The requested
funds in PT 1983 will permit continuing this program of engineering support and test of critical components and engine
accessories during the early production phases to maintain this continued success. It will also provide solutions to any
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UNCLASSIFIED )
Program Element: 16.42.68.A Title: Component Improvenent Program

DOD Mission Area- 18 - Land Warfare Associated Budget Activity: f4 - Tactical Programs
Air Mobility

potential problems encountered in the newly developed (10-percent growth) T701 engine. Continuing improvements in both
engines will be sought in durability, life extension, and cost reduction projects, specifically in the areas of bearings,
seals, fuel control, combustor module, and inlet particle separator.

2. (U) T55-L-712: This T55 engine version used in the CH-47D (Modernization Aircraft) and in a limit d number of
CH-47C models s been qualified, and a limited nrmber are being evaluated in a field environment. Althoui. the
service-revealed difficulties to date have been small in program impact, the potential for continued service-related prob-
lems remains relatively high during this early period of modified engine fielding. The funds requested in FY 1983 will per-
mit continuing support of this effort as well as performance of extended service life and endurance testing to resolve any
reliability, maintainability, and manufacturing problems that appear during the fabrication of further engine modification
kits.

3. (U) The T700 and T55 Component Improvement Programs are extremely cost effective in that problems have been and
will continue to be discovered early in the production phase and corrections implemented before large quantities of engines
are dispersed throughout the system. The coat avoidance in preventing problems and expensive worldwide retrofit programs on K
other engines has historically exceeded the cost of previous engine Component Improvement Programs.

D. (U) COHPARISON WITH FT 1982 ROTE REQUEST: ($ in thousands)

Total
Additional Estimated

Fy 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 8579 I1609 10996 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 8859 11644 12223 ContinuinR Not Applicable

Fl 1980 Defense Appropriation Bill transferred the Component Improvement Program funds from the Procurement Appropriation to
the RDTE account. The difference in FY 1981 funds Is due to reprograming to hiRher priority Army reauirements. The differ-
ences in funds shown in FT 1982 and FY 1983 are the result of internal reprogramin, to higher priority Army programs.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands): Not applicable

UNCLASSIFIEO
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Program Element: 06.42.68.A Title: Component Improvement Program
DOD Mission Area: J218 -Land Warfare Associated Budget Activity: - Tactical Programs

Air Mobbility

P. (U) DETAILED BACKGROUND AND DESCRIPTION: The Component Improvement Programs (CIP's) for engines are required on pro-
duction engines to solve technical problems which arise from fielding and using the englnes in evistial aircraft systems.
Its objective is to detect and correct field-generated problems prior to these problems having detrimental effects on
in-fliSht engine operation and logistics support costs. Key to engine CIP is long term testing of production configuration
engines in order to predict engine problems which can occur during the engine's entire field life. This testing attempts to
duplicate actual field operation. Through component testing, problem areas are defined and fixes are generated before fail-
ures can occur in the field. One advantage of this system is that it identifies life-limited parts, forewarns logisticians
of spare part requirements, and prevents secondary damage to the engine and aircraft by scheduling removal of a part prior
to reaching its service life limit. The other projects undertaken in the CIP are cost reduction opportunities because of
new manufacturing processes or advances in the state-of-the-art in materials and new or revised field requirements such as
fuel efficiency, emergency fuels, and new engine operating environmenta such as in desert operations.

0. (U) RELATED ACTIVITIES: This program has been reoriented from Aircraft Procurement Army (APA) to the RDT2 account
based on an FY 1980 Congressional decision.

H. (U) WORK PERFORMED BY: This work is performed or managed by the Program Managers for UN-60A BLACK HAWK, AH-64 Advanced
Attack Helicopter, (Apache) and CH-47 Modernization. Pri.e contractors involved in support of this project include
AVCO-Lycoming Company of Stratford, CT, (T55-L-712) and the General Electric Company, Lynn, HA (T-700/701). Also partici-
pating is in-house engineering of the US Army Aviation Research and Development Command, St. Louis, NO.

I. (U) PROGRAM ACCOMPLISIMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accmplishments: To date. it is estimated that the T700 Maturity Program and Component
Improvement Program (CIP) have potentially saved more than $130 million in operational costs over the anticipated life of
the engine. It has corrected two compressor rub safety-of-flight problems--4 engine bearing failures--and has established
a life limit on the inlet particle separator blower. By the end of the FY 1980 CIP, over 2500 hours of accelerated mission
testing had been completed on two engines. Component spin tests have been run to confirm low cycle fatigue life of the

stage 1 and stage 2 turbine discs and have resulted in an improved disc which meets the 15,000-hour fatigue cycle require-
ment for the disc. This program has also led to the qualification of improved life turbine rotors, an improved electronic
control unit seal, an improved engine mounting bracket, improved engine bellows, and a new cam device in the hydromechanical
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Program Element: #6.42.68.A Title: CompOnent Improvement Program KJ
DOD Mission Area: 9218 - Land Warfare Associated Budget Activity: f4 - Tactical Programs

Air Nobility

control unit for better engine low power characteristics. For the T-55-L-712 engine, the Component Improvement Program has
been oriented to redesignequlification of engine components that have caused premature engine removals in the field.
Improvements for the T55 engine are directed towards maintaining the predicted Mean Time Between Depot Removal of all Causes
(MTBDIA) of 1150 hours and a Mean Allowable Operating Time (MAOT) of 2400 hours. These efforts have been underway since FT
1976. Although the T55-L-712 qualification resulted in a configuration many times superior to the present T55. specific
areas which have been identified for further improvement include: 04 and 5 bearing temperature problems, an improved torque
mixer, improved stator vane material for the first and second stage compressor disc and the first stage gas producer nozzle
in conjunction with an improved combustor liner material, an improved lubrication pump and powar turbine bearing package,
and significant fuel control improvements.

2. (U) IY 1982 Program: T700-CE-700: Task. include redesign of the stage I and 2 turbine wheels for improved Low
Cycle Fatigue LCFP life; #4 bearing Improvement investigations for increased life, and increased life Investigations for
the power take-off duplex bearing. Accelerated mission testing will continue but at a reduced rate.

(U) T700-GE-701: A Component Improvement program will be initiated to solve, through engineering development, any
long-term reliability and durability problems caused by higher 701 engine temperatures and/or the I-64 Advanced Attack
helicopter (APACHE) mission and engine installation.

(U) T55: The TY 1982 efforts include compressor performance improvements, leakage reduction, improved chip detector,
fuel control remote sensor and bleed bland control switch, and development of an engine dynamic simulation model. These
efforts will supplement those executed in FT 1981.

3. (U) FT 1983 Planned Progrem: Tasks will include solving unique T700-GE-701 (10-percent growth) engine problems
which become apparent and require support due to service-revealed deficiencies. T700 accelerated mission testing will con-
tinue. TS5 accelerated mission testing and contractor engineering analysis will continue. Additionally in FT 1983, efforts
will be initiated to provide a component improvement program for impro ing T53 fuel efficiency and inlet sand erosion prob-
lems associated with missions in desert environments such as discovered in operation "Lright Star."

4. ,U) FY 1984 Planned PEr: On T700-G-700, 701, and T55: continuation of engine mission teasting is planned for
support of engineering problems and aervice-revealed deficiencies through develc'tent, design, test, and qualification. T53
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Program Elment: 6.42.68.A Title: Component Improvement Program
DOD Mission AreaT 1218 - Land Warfare Associated Budget Activity: 14 - Tactical Programs

Air Mobility

fuel efficiency and inlet sand erosion problems initiated in FY 1983 to counter deficiencies discovered in operation "Bright
Star" will continue to completion. The increase in funding for project D106 from FTY 1983 to FY 1984 is due principally to
this being the first full year of funding for the T53 CIP effort and a $3.5 million increase in the T700/701 effort to
include 2000 hours of accelerated mission tests.

5. (U) Program to Completion: This is a continuous effort.

UNCLASSIFIED
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FY 1983 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.43.06.A Title: STINGER
DOD Mission Area: 1222 - Ground Based Antlair and budget Activity: 94 - lastical Programs

Tactical Missile Defense

A. (U) RESOURCES (PROJECT LISTING): ( in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Coepletion Cost

TOTAL FOR PROGRAM ELEMENT 5657 16121 0 0 0 216987U

QUANTITIES 205

D646 Stinger 5657 16121 0 0 0 216987

B. BRIEF DESCRIPTION OF PROJECT: This program provides for full-scale development of a anportable A'r Defense Weapon
System (MANPADS). NANPADS is a self-defense, air defense weapon system needed at the company unit level to -ounter enemy
low-altitude, high-speed tactical aircraft and helicopter threats to company-size units operating near the F rvard Edge of
the Battle Area (FEBA). Stinger has been designed as the MANPADS to replace the current Redeye system, which has no forward
aspect engagement capability and no Identification, Friend or Foe (IFF) systeu. Engineering Development (ED) of the basic
Stinger_system was completed with FY 1978 funds. While Stinger has the capability to overcome some infrared countermea-
sure@, An advanced seeker, Passive Optical Seeker
Technique (POST), was approved for engineering development in June 1977 to significantly improve Stinger's infrared
counter-countermeasurea capability.

C. (U) EXPIANATION OF CANCELLATION OR DEFERRAL: The FY 1982 President's Budget, as amended (March 1981), provided the
resources to complete Stinger-Post engineering development in FY 1982. Thus, the $4.5 million originally requested for FY
1983 is not required.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SIMMARY

Program Element: #6.43.07.A Title: Patriot (SAM-D)
DOD Mission Area: T1222- Ground-based Antiair and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

A. (U) RESOURCES (PROJECT LISTING): (0 In thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
NUmber Title Actual Estimate Estimate Estimate To Completion Costs

YNIAE FOR PROGRAM EUKEN W 37812 767 676 To Bie ieterisd
D212 Patriot (SAM-D) 56695 27885 15873 63415 To Be Determined
D213 Patriot (ECCH Enhancement) 16573 27971 27477 15879 To e Determined
D291 Patriot (NATO) 2094 1956 3726 6782 To Be Determined

B. BRIEF DESCRIPTION OF ESl4ENT AND MISSION NEED: Air defense for the field Army requires high- and medium-altitude
air defense capable of reacting to the massive air raids expected in s conflict. In the field Army Patriot defenses will be
complemented by shtrt-range, low-altitude forward area air defense weapons and will be integrated with the US Air Force in
the overall air def.:nse of the theater of operations. Patriot is an advanced surface-to-air guided missile system with a
high single-shot kill probability capable of operation In an Electronic Countermeasures (ECM) environment, and able to con-
duct multiple simultaneous engagements against the high-performance air-breathing targets likely to be encountered by
deployed United States forces during the 1980's and beyond. To cope with the projected threat, Patriot will utilize a
trainable, multifunction, electronically scanned phased array radar. In addition, a digital computer will be used to auto-
matically control the system functions and provide the operator, through various displays, the ability to control and moni-
tor operations. The guidance system combines command guidance and homing guidance (track-via-missile (TV1I)) systems.
Patriot (Project Number D291) is being considered by European nations as their future surface-to-air missile system. Six
European NATO Nations have signed a Memorandum of Understanding with the US which established a NATO Patriot Steering
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Program Element: 06.43.07.A Title: Patriot (S,-D )
DOD Mission Area: 1222 - Ground-Based Antisir and Budget Activity: F4 - Tactical Programs

Tactical Missile Defense

Committee (PSC) and a full-time management study group for the period Oct 78-Oct 81 to study the acquisition of Patriot by
these nations. Patriot Electronic Counter-Countermeasures (ECCH) Enhancement (Project Umber D213) has been initiated upon
recommendations of the Defense Science Board threat.

C. (U) BASIS P01 FY 1962 KNE REqUEST:

(U) Project D212 - Funds are required to develop program test sets (PTS) for Patriot Battery Replaceable Units (BIU's)
selected or repair at a Govemrent-operated depot. PTS's are required to adapt BU's to the selected Automatic Test
Equipment (ATU) and include the software and procedures to test and repair the BRU's. The ATE will be a standard item of
equipment (such as EQUAT AhI/USM-410) provided one meets the technical requirements of the Patriot System $IU's. This
effort was begun in 1Y62 and will continue through FY85. This AM request also includes publication of the Patriot System
BRU's. This effort was begun in Y82 and will continue through FY85. This RIDE request also includes publication of the
Patriot Department of the Army Technical Manuals (DATN's). This will be the final year of (n effort which began in F i8.
These funds are required to complete the initial publication of Patriot DATM'm needed to support the fielding of the Patriot
System. Continue Engineering Development effort which was initiated in PY82 for the low-cost AI Decoy for the Patriot
System.

Project D213 - Initiate task to accomplish the surveillance, guidance, and armament functions
to conventional warheads then Patriot was

designed to counter. Continue testing and qualifying the hardware Wni software changes resulting from previously Initiated
enhancements in the folloving areas:
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Program Element: *6.43.07.A' Title: PatriotASM-D)
DOD Maion Aurea: #222 - Ground-lased Antlair and Budget Aciity: 4- Tactical Programs

Tactical Mascire Defense

Project D291 - Continuation of ongoing technical/management requirements to support NATO acquisition efforts.

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1981 Submialson

Completion of DT/OT Testing Aug 80 Aug 80
Limited Production Decision DSARC III Sep 80 Sep 80
Completion of Prototype Systemk* N/A Oct 81
Confirmation Test*** Aug 83 --
Delivery of lot Production Fire Unit* Apr 82 Feb 82
First Battalion (FORSCOM) Activation Mar 83 Hay 82
Complete Production Confirmation Test

* **
* Dec 82 Sep 82

First Battalion (USAREUR) IOC

* - Three-month slip in delivery of first production fire unit has caused a correspondug slip in activation and test com-
pletion.

- production prototypes are planned.
*5 - Completion of Unit 1, Unit 2. and Unit 3 using ED Sets (Oct 81); Unit 4 using production sets (Ang 83).

- CT is equivalent to Patriot's Component Design Confirmation/System Design Confirmation (CDC/SDC).

D. (U) COMPAR1SON WITH FY 1982 ItD1 IEQUEST: ($ In thousands)

Total
Additional Estimated

F FT 1981 Fy 1982 FY 1983 FY 1984 To Completion Cost

RE
Funds (current submission) 75362 57812 47076 86076 Continuing Not Applicable
Funds (as shown in FY 1982

submission) 75375 57991 To Be Determined Continuing Not Applicable
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Program Element: 06.43.07.A Title: Patriot (SAM-D)
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Note: Differences in 1181 and FY82 are due in inflation adjustments.

E. (U) OTHER APPROPRIATION FIEDS: (S in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Costa

Missile Procurement, Army
Funds (current requirement) 442300 675600 1 805100 Y 965200 4450800 7802100
Funds (as shown in PY 1982
submission) 442300 820800 Not Shown Now Shown Not Shown Not Shown

Quntities (current requirement)
Fire Control Sections 5 9 1/ 12 18 54 103
Missiles 130 176 376 664 4754 6217

Quantities (as shown in FY 1982
submission)
Fire Control Section 5 12 Not Shown
Missiles 130 364 Not Shown

Military Construction, Army
Funds (current requirement) 0 32231 48660 66507 141342 288740 2/

Funds (as shown in FY 1982
submission) 0 42200 66004 Not Shown 214048 322252

1/ FY82 dollars reduced furing PY82 budget decrements and Congressional action.

2/ NATO Infrastructure Funds will also be used for contruction of operating facilities in USAREUR. Cost reduction caused
by change in exchange rates in Europe.
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Program Element: 06.43.07.A Title: Patriot (SAM-D)
DOD Mission Area: 722 Ground-Based Antlair and Budget Activity: 94 - Tactical Programa

Tactical 1iusale Xlefense

P. (U) DETAILED BACK(ROUND AND DESCRIPTION: Patriot viii replace HIKE HERCULES and Improved HAW11K. Deployment of the
Patriot system will reduce manpower and logistical coats and provide an Improved Army air defense. In the field Army
Patriot defenses will be complemented by short-range, low-altitude forward area air defense weapons and will be integrated
with the US Air Force in the overall air defense of the theater of operations. The advanced features of Patriot will pro-
vide an increased capability against saturation attacks, electronic counterueasures (ECK) and maneuvering targets. Patriot
Is an advanced surface-to-air guided missile system with a high single-shot kill probability capable of operation in an &CM
environment, and able to conduct multiple simultaneous engagements against the high-performance air-breathing targets likely
to be encountered by deployed United States forces during the 1980's and beyond.* To cope with the projected threat Patriot
will utilize a trainable multifunction, electronically scanned phased array radar. In addition, a digital computer will be
used to automatically control the system functions and provide the operator, through various displays, the ability to con-
trol and monitor operations. The guidance system combines command guidance and homing guidance (track-via-miasile (TVM))

.( 
" 

systems.

G. (U) UEIATED ACTIVITIES: System commonality with the Navy AEGIS has been studied and although separate developments are
required, continuous coordination insures the use of common components whenever feasible. The Patriot system, through the
battalion, will be Interoperable with other Army roup/rigade-level command and control systems through the Army Air
Defense Command and Control System (AN-TSO-73). It will also be Intoroperable with the Air Force or Marine Corps systems
when the roup/brigade-level AN/TSO-73 is not available.

H. (U) WORK PERFORMED BY: The Raytheon Company at Bedford, HA, is prime contractor with Martin Marietta Corporation of
Orlando, FL, as missile subcontractor. Thiokol Chemical Corporation of huntsville, AL, is a subcontractor for the rocket
motor. Teledyne brown, Huntsville, AL, is the Software Verification and Validation contractor; Science Applications
Incorporated, Huntsville. AL, has developed a Tactical Operation Simulator (TOS); Sanders Associates, Nashua, NH, has
developed an Oprator/Tactlcs Trainer (OTT). Government agency in-house work is managed by the Patriot Project Management
Office, Huntsville, AL.

I. (U) PROGRAM ACCOMPLUSIIHENTS AND FUTURE PROGRAMS:

1. (U) FT 1981 and Prior Accomplishments: The project was initiated as the Army Air Defense System for the 1970's
(AAD-70'a) In 1963. The program wsa renamed surface-to-alr missile development (SAM-D) in FY 1965. Contract Definition

UNCLASSIFIED
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Program Element: 06.43.07.A Title: Patriot (SAM-D)
DOD Mission Area: 7222 - Ground-Based Antlair and Budget Activity: 04 - Tactical Programs

Tactical Missile Defense

was completed, and a contract for Advanced Development (AD) was awarded in May 197. SAM-D hardware was designed,
fabricated, and tested in the Advanced Development program. This program proved the ability of the multifunction phased
array radar to carry out time-shared search and track functions under computer control. As a result of the successful com-
pletion of Advanced Development objectives, S12-D was approved for e.try into Engineering Development (ED) in March 1972.
The SAH-D Nuclear and Antimissile Capability Study, approved in December 1972, reccimmtnded: delecion of the nuclear war-
head, ;rograming of reduced number of fire sections for Continental United States (COMUS) air defense, and development of an
improvetd nonnuclear warhead. After another year of ED, the program was reoriented on 10 January 1974 to emphasize greater
austerity while permittiv' early flight verification of the track-via-misaile guidance principle. A stop-work order was
issued to the prime contractor on 4 February 1974. As a result of this order, all effort in support of a major portion of
the hardware development and some engineering activities were deferred until a Defense Systems Acquisition Review Council
(DSARC) met to approve the reoriented program. Ongoing efforts remaining after the stop-work order were in support of the
Track-Via-Missile (TVN) demonstration and an austere development program. The DSARC set on 6 June 1974, and the Deputy
Secretary of Defense directed program efforts continued in the followin areas: preparation for the TVM demonstration )
flights, continuation of the austere development program, initiation of cost reduction efforts, development of a backup
guidance. Control Test Vehicle (C1V) flights were successfully completed on 28 August 1974. The major objectives of the
captive carry flight test program, a prerequisite beginning the Engineering Development Model flights, wece successfully
demonstrated and repeated during November 1974. Proof-of-Principle flight tests demonstrated through missile firings that
TVK guidance functions were successful against various targets. An Army Systems Acquisition Review Council (ASARC) held in
January 1976 directed the resumption of Full-Scale Engineering Development. The Surface-to-Air Missile Development (SAM-D)
program was officially named Patriot on 21 May 1976. On 4 August 1976 a contract to complete the contracto portion of the
Patriot system development was awarded to Raytheon Company. The Patriot Missile System Flight program was aeaumed on
2 December 1976 at White Sands Missile Range (WSMR) with a firing using the tactical prototype Fire Unit (FU-I). The con-
tractor test program from 2 December 1976 to 16 January 1980 completed 36 missile firings. A special ASARC decision was
made on 17 February 1977 to accelerate the Engineering Development (ED) program. iU-3, -4, -5 were used at WSM4 for
training, support, and DT/OT II Tests during fY80. ine fIT 11 firings and nine OT 1I firings were conducted from 22
August 1979 to 21 July 1980. Results of these tests were used to support the DSARC III production decision. As required by
SECDEP memo, 10 September 1980, the Patriot verification program unit test was initiated with Unit 1, operational and diag-
nostic software checkout; Unit 2 large-scale search track, software endurance, and missile firings; and Unit 3 Reliability,
Availability, Maintainability (RAN) demonstration and missile firings. For Units I, 2, and 3, seven firings were conducted
from It June 1981 to 10 August 1961. The contract period of performance has been extended to arch 1961 to include
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producibility engineering and planning (PEP), the Counter-Antiradition Missile (ARM) Program, Maintenance Enhancement
Program (MEP), and ECCI enhancement. The Initial Production Facility (IPF) Buy 3 was awarded in March 1981. Current plan-
ning includes IPF Buy 4 and IPF Buy 5. The first three IPF buys established the initial production lines with a limited
throughput for Missiles and Ground Support Equipment. IPF Buy 4 includes tools and test equipment to establish a ramp-up
missile, and Buy 5 Is planned to provide tools and test equipment for the second ramp in missile production and to maximize
the production capability as originally designed. Following DSARC III, SECDEF authorized Patriot to begin limited produc-
tion. The production program was initiated on I October 1980. The first contract is for 5 fire units, 117 missiles, and
other associated support equipment. The second contract was initiated on 28 August 1981 for 5 fire units, 130 missiles, and
other associated support equipment.

2. (U) FY 981 Program: Complete RAM demonstration portion of Unit 3 test. Establish diagnostics improvement pro-
gram; initiate firs. battalion Individual training. First production sets will be delivered with three sets of tactical
hardware being used to form the first tactils half-bttalion which will be actlvlated at Ft. Alisv, TX, me a training unit.
Testing of maintenance diagnostic software will continue, and development of maintenance support test equipment will begin.

3. (U) FY 1982 Program: Complete Unit 4 Tests Follow-on Evaluation (FOE), deliver deployment software build, estab-
lish Army training base, receive conditional materiel release approval and begin provisioning of first helf-battalion for
Europe. Development and testing of maintenance support equipment and improvement of maintenance diagnostic software will
continue.

4. FY 1983 Planned Program: Complete training for first half-battalion with deployment in Eurpope planned for
complete system environmental qualifications with production hardware, continue post-deployment software pro-

gram, continue system tests with ECCM enhancement improvements, diagnostics improvement program completed. Continue system
ECCO enhancements for incorporation Into planned production schedules. Initiate development of several major product
improvements which will provide the system with added capabilities to counter the aT.d also
will provide improved reliability and maintainability.

5. Program to Completion: The US will assist in the development of cooperative programs with NATO and other US
allies. Production contracts will be executed until the currently programed number of fire units are completed. Continue
the development of several major product improvements. These improvements will provide the system with added capabilities
to
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A. (U) DETAILED BACKGROUND AND DESCRIPTION: Patriot will replace NIKE HERCULES and Improved HAWK. Deployment of the
Patriot system will reduce manpower and logistical costs and provide an improved Army air defense. In the field Army
Patriot defenses will be complemented by short-range. low-altitude forward area air defense weapons and will be integrated
with the Uk Air Force in the overall air defense of the theater of operations. The advanced features of Patriot will pro-
vide an increased capability against saturation attacks, electronics countermeasures (EC), and maneuvering targets.
Patriot is an advanced surface-to-air guided missile syatem with a high eingle-shot kill probability capable of operation in
an EO environment, and able to conduct multiple simultaneous engagements against the high-performance air-breathing targets
likely to be encountered by deployed United States forces during the 1980's and beyond. To cope with the projected threat,
Patriot will utilize a trainable, multifunction, electronically scanned phased array radar. In addition, a digital computer
will be used to automatically control the system functions and provide the operator, through various displays, the ability
to control and monitor operations. The guidance system combines command guidance and homing guidance into a . .
trsck-via-misaile (TVM) system.

B. (U) RELATED ACTIVITIES: System commonality with the Navy AEGIS has been studied and although separate developments are

required, continuous coordination insures the use of common components whenever feasible. The Patriot system, through the
Battalion, will be interoperable with other Army GroupIBrigsde-leve) command and control systems through the Army Air
Defense Command and Control System (AN/TSO-73). It will also be interoperable with the Air Force or Marine systems when the
Group/Brigade-level AN/TSO-73 is not available.

C. (U) WORK PERFORMED BY: The Raytheon Company at Bedford, MA, is prime contractor with Martin Marietta Corporation of
Orlando, FL, as missile subcontractor. Thiokol Chemical Corporation of Huntsville, AL, i a subcontractor for the rocket
motor. Teledyne Brown, Huntsville, AL, is the Software Verification and Validation contractor; Science Applications
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Incorporated. Huntsville, AL, has developed a Tactical Operation Simulator (TOS); Sanders Associates, Nashua, MH, has
developed and is producing an Operator/Tactics Trainer (OTT). Government agency in-house work is managed by the Patriot
Project Management Office, luntsville. Al.

D. (U) PROGRAM ACCcMPUSWENTS AND FUTURE PIO(.AS:

1. (U) 11 1981 and Prior Accomplilshments: The project was initiated as the Army Air Defense System for the 1970's
(AADS-70's) in 1963. The program was changed and renamed Surface-to-Air Misile Development (SAN-D) in FY 1965. Contract
definition was completed, and a contract for Advanced Development (AD) was awarded in May 1967. SAM-D hardware was designed
fabricated, and tested in the Advanced Development program. This program proved the ability of the multifunction phased
array radar to carry out time-shared search and track functions under computer control. As a result of the successful com-
pletion of Advanced Development objectives, Patriot (formerly SAM-D) was approved for entry into Engineering Development
(ED) in March 1972. The SAH-D Nuclear and Antimissile Capability Study, approved in December 1972, recommended: deletion
of the nuclear warhead; programing a reduced number of fire sections for Continental United States (COMUS) air defense;
development of an improved nonnuclear warhead. After another year of ED, the program was reoriented on 10 January 1974 to
emphasize greater austerity while permitting early flight verification of the track-via-missile (TVM) guidance principle. A

stop-work order was issued to the prime contractor on 4 February 1974. As a result of this order, all effort in support of
a major portion of the hardware development and some engineering activities ware deferred until a Defense Systems
Acquisition Review ouncil (DSARC) met to approve the reoriented program. Ongoing efforts remaining after the stop-work
order were in support of the TVH demonstration and an austere development program. The DSAlC met on 6 June 1974, end the
Deputy Secretary of Defense directed program efforts continue in the following areas: preparation for the TVM demonstration
flights; continuation of the autere development program; initiation of cost reduction efforts; development of a backup
guidance. Control Test Vehicle (CTV) flights were successfully completed on 28 August 1974. The major objectives of the
captive carry flight test program, a prerequisite to beginning the Engineering Development Missile flights, were success-
fully demonstrated and repeated during November 1974. Proof-of-Principle flight tests demonstrated through missile firings
that TVM guidance functions were successful against various types of targets. An Army Systems Acquisition Review Council
(ASAC) held in January 1976 directed the resumption of full-scale Engineering Development. The Surface-to-Air Missile
Development (SAM-D) program was officially named Patriot on 21 May 1976. OUn 4 August 1976 a contract to complete the
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contractor portion of the Patriot system development was awarded to Raytheon Company. The Patriot Missile System Flight
program uas resumed on 2 December 1976 at White Sands Missile Range (ISMR) with a firing using the tactical prototype Fire
Unit (FU-1). A special ASARC decision was made on 17 February 1977 to accelerate the Engineering Development (ED) Program.
The contractor test program from 2 Dec 76 to 16 Jun 80 has completed thirty-six missile firings. F1-3, -4, and -5 were used
at White Sands Misaile Range (WSHR) for training, support, and DT /OT II during FY80. Nine DT 1I firings and nine OT II
firings were conducted from 22 Aug 79 to 21 Jul 80. Results of these tests were used to support the MSARC III Production
decision. As required by the SECDEF memo, 10 September 1980, the Patriot Verification Program Unit Test was initiated with
Unit 1, Operational and Diagnostic software checkout; Unit 2, large-scale search track, software endurance, and missile fir-
ings; and Unit 3, RAN demonstration and missile firings. For Units I, 2, and 3, seven firings were conducted from 8 June
1981 to 10 August 1981. The contract period of performance has been extended to December 1982 to include producibility
engineering and planning (PEP), the counter-Antiradiation Missile (ARK) Program, Maintenance Enhancement Program (MEP). and
ECQ4 Enhancement (0213) Tasks. The PEP contract ws initiated in Oct 77 to produce the manufacturing data package, to com- ->
plete quality assurance plans, and to design special tooling and special test equipment necessary to go into the production
pagse. The initial production facilities (IPF) contract was signed Mar 79 to pur--hase long-led special tooling and special
test equipment necessary to support a decision on the Patriot Program In FY 1980. (n 10 Sap 80 the SECD F Decision
Memorandum was signed authorizing limited production of Patriot.

2. (U) FY 1982 Progrem: Complete RAM demontration portion of Unit 3 test. Establish diagnostics improvement program;
initiate first l ini vidual training. First production sets will be delivered with three sets of tacticl hardware being
used to form the first tactical half-battalion which will be activated at Ft. Bliss, TX, as a training unit. Testing of
maintenance diagnostic software will continue, and development of maintenance support test equipment will begin.

3. (U) FT 1983 Planned Pro rom: Complete Unit A Tests (FOE), deliver deployment software build, establish Army
training base, receive conditional materiel release approval and begin provisioning of first half-battalion for Europe.
Development and testing of maintenance support equipment and improvement of maintenance diagnostic software will continue.

4. FT 1984 Planned Program: Complete training for first half-battalion with deployment in Europe planned for
coplet system anyironmental qualifications with production hardware, continue post-deployment software
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program, continue system tests with ECCI enhancement improvements; diagnostics improvement program completed. Continue
system ECCM enhancements for incorporation into planned production schedules. Initiate development of several major product
improvements which will provide the system with added capabilities to counter the and also
will provide improved reliability and maintainability.

5. Program To Completion: Production contracts will be executed until the currently programed number of fire
units are completed. Continue the development of several major product improvements. These improvements will provide the
system with added capabilities to counter the

6. Major Milestones:

Current Milestone Dates

Major Milestones Milestone Dates Shown in FY 1982 Submission
Completion of DT/OT Testing Aug 80 Aug 80
Umited Production Decision Sep 80 Sep 80
DSARC III

Completion of Prototype System** N/A Oct 81
Confirmation Test*** Aug 83

Delivery of let.Production Apr 82 Feb 82
Fire Unit

First Battalion (FORSCOM) Jan 83 May 82
Activation

Complete Production Dec 82 Sep 82
Confirmation Test****

First Battalion (USAREUR) IOC

a* No production prototypes are planned.
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** Completion of Unit I. Unit 2, and Unit 3 Testing using ED sets (Oct 81); Unit 4 Testing using production sets (Aug 83).

5*** The Production Confirmation Test is equivalent to Patriot's Component Design Confirmation/System Design Confirmation

(CDC/SDC).

Note: Milestones for delivery of first production units and activation of first battalions have been slipp d due to produc-
tion start-up delays.

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

RDTE
Funds (current requirements) 56695 27885 15873 63415 TBD To Be Determined

Funds (as shown In FY 1982
submission) 53074 27972 To Be Determined To Be Determined
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Note: Differences in 181 and 82 are due to inflation adjustments and internal reprograming.
Total

vy 1981 VY 1982 FY 1983 LVY 1984 Additional Estimate
Actual Estimate Estimate Estimate To Completion Cost

Quantities (currant requirements) ot Applicable
Quantities (as shown in FY 1982 Not Applicable
submission)

Other Aproprietiona:

Missile Procurement, Army:
fund (current requirements) 442300 675600 805100 965200 4450800 7802100
Funds (as shown in PY 1982 4423001 8208001 9022001 Not Shown 33409002 59021502
submission)

Quantities (current requirements)
fire Control Sections (FCS) 5 9 12 18 54 103

hisiles 130 176 376 664 4754 6217
Quantities (as shown in FY 1982
submission)
lire C4ntrol Sections (FCS) 12 is Not Shown 63 103
Missiles 183 391 Not Shown 3197 6217

UNCLASSIFIED
11-481



UNCLASSIFIED

Project: #D212 Title: Patriot (SA-D)
Program Element: 06.43.07.A Title: Patriot (SAN-D)
DOD Mission Area 222 -Ground Based Antiair and Budget Activity: F4 - Tactical Prosrama

Tactical Missile Defense

Total
FY 1981 FY 1982 F'f 1983 FY 1984 Additional Estimate
Actual Estimate Estimate Estimate To Completion Cost

Military Construction, Army(MCA)
Funds (current requirements) 0 32231 3/ 48660 3/ 66507 141342 2! 286740 ./
Funds (as shov in FY 1982
submission) 0 42200 66004 Not Showm 214048 322252

V Cost increases caused by reduced production rate for FY81 and 82, OSD-dlrected test program for FY81 and 82, and revised
production cost estimates from negotiation of FY80 production contract. ..

2-- Reductions in production quantities directed by OSD in SECDEF Decision Mino from USARC 11, 10 September 1980. ,

Y Decreases In Military Construction, Army (MCA) are caused by improved exchange rates in Germany Where operational and
support facilities are required for deployment of Patriot to US Army Europe (USABtUR) and US Army Forces Cmunand (FORSCOt).
MATO Infrastructure Funds will also be used for construction of operating facilities in USAUEUR.
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E. (U) TEST AhD EVALUATION DATA:

1. (U) General:

a. (U) The Patriot System (known as Surface-to-Air Hissile Development (SAN-D) until 1976) was conceived in the early
1960'i. Conceptual designs were evaluated from two contractors with Raytheon selected to continue with concept definition.
The multifunction phased array radar concept was investigated until 1967 when a Milestone I decision was made to enter
Advanced Development (AD). The AD contract was awarded to Raytheon Company in May 1967. AD defined a low-risk engineering
development (ED) program by demonstrating: the performance of the multifunction aspects of Patriot; the use of software to

control the system; and the track-via-missile (TVh) concept. Prototype equipment functionally identical to that required in
the tactical system was built. This demonstration model was used to accompliah analyzes and tests. As a result of the suc-

cessful AD program, on 31 March 1972 the Deputy Secretary of Defense approved entry into engineering development. and a con-
tract was awarded to Raytheon.

b. (U) Five individual fire units were built during Engineering Development. Fire unit 1 was constructed in a nonmo-

bile configuration as the radar antenna and the launcher were Installed in fixed positions at White Sands Missile Range
(WiMk), NH. Communications and coordination data were exchanged by cables between the equipment elements. Fire Unit 2 was
the first mobile fire unit. The radar and launcher were rotatable on their separate trailers and the control station equip-
ment was in a van much like the final tactical design will be, but communications and coordination data were still by wire
between elements. Fire Units 3, 4, and 5 are essentially in a tactical configuration as the production units will be.
Communication by radio data link is used for the tests with these units. besides their severe individual tests, Fire Units
3, 4, and 5 are included In tests of the battalion command and coordination capability. By exchanging data and receiving
tactical directions from the battalion unit by tactical digital radio signals, these tests exercised multiple fire unit tac-
tical requirements. These tests of production-like equipment provided input for a production decision.

c. (U) The engineering development (ED) test program was organized into contractor and goverment testing called
Engineering Design Teats (EDT) and Prototype Qualification lests (PQT). The objective of the testing was to allow maximum

use of contractor data and avoid duplicative testing when possible. The contractor testing was divided into three phases:
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the first phase was the initial proof-of-principle and EDT firings; the second was between February 176-November 1977; and
the third continued ,mil February 1980. The contractor fired 50 missiles during these phases. The government program was
originally configured to fire 70 missiles. Thirty firings were reduced by the elimination of DT/OT IU. and fifteen were
reduced in 1977 because data from other missions would auffice leaving 25 for DT/OT. The reduction we offset partially by
adding simulation capabilities to provide a more comprehensive system evaluation. These 25 firings were reduced subse-
quently to lb when a jmer could not be developed to stress the system. Sixty-eight missiles were fired in ED by the con-
tractor and the Goverment. A summary of these firings Is shown at subparagraph h below. Additionally, seven (7) missiles
were fired in an OSD-directed extended R&D program, as shown in paragraph 4h. Eight more missiles are planned to be fired
in an electronics countermeasure growth program.

(1) The ED program progressed to build prototype equipment to be used in tests and firings. Ten Control Test
Vehicles (CTV) were fired to prove missile aerodynamics and control. The ED program was reoriented in January 1974 to
demonstrate the Trsck-Via-Hissile (TVh) guidance concept through the Proof-o!-Principle (POP) firing program. Phase I eye-
tem demonstration firingb comprised of fourteen missiles were initiated by the contractor in February 1975 and continued
through February 1976. As a prerequisite to the live firings, Captive Carry Flight Tests were conducted. These captive
tests used a missile without rocket motor mounted on an aircraft to simulate the free space guidance conditions of a missile

intercepting a target. The firing phase demonstrated the Irack-Vie-Missile guidance, the guidance modes, and fuzing func-
tions. Due to the success of the missile firings, the DOD objectives of the Proof-of-Principal demonstration were met with
the first six Patriot guided missile flights against target aircraft. The target conditions included maneuver, high "g"

Five additional engineering evaluation fir-
ings were performed against targets of

An additional three missiles were fired as CTV's to complete the matrix of missile aerodynamic data. Thirteen
of the missile flights were euccesaful using an ED demonstration model system. No major deficiencies were discovered during
this phase, and at the conclusion of Proof-of-Principle firings, full Engineering Development status was restored.

(2) During Phase 11 tests, February 1976 to November 1977, the contractor demonstrated system performance and
fired nine missiles usInj fire unit I against various electronic countermeasures. An extensive search/track test program
was conducted to exercise the system against various electronic countermeasures (EC) and target scenarios. These tests
Included

11-484



Project: #D212 Title: Patriot (SAl-D)
Program Element: #6.43.07.A Title: Patriot (SA/-D)

DOD Mission Area: 9222 - Ground-Based Antlair and Tactical Budget Activity: 04 - Tactical Programs
Missile Defense

In addition, the data trum these
tests were used to evaluate: system diagnostic capabilities; built-in test equipment (BITE); reliability, availability. and
maintainability (RAM); system status monitor; system displays and controls. All missile firings were successfully conducted
against targets of varlous intercept geometries in the presence of
Multiple simultaneous engagements were performed to demonstrate the capability to control multiple missiles in terminil
guidance while simultaneously conducting surveillance functions. As in Phase 1. the Phase II firing tests revealed no major
deficiencies; minor adjustments to equipment were made as required. During this phase an ASARC decision concurred by OSD
wam made to accelerate the program by moving the full-production decision from March 1983 to April 1980. This decision
eliminated DT/OT 111, and thirty firings and replaced it with a Production Confirmatory Test and a follow-on evaluation.
The overall success of the first 23 firings and the need for placing the system into the field led to this decision.

(3) (U) Phase III contractor tests were completed In February 1980. They consisted of 28 missile flights in elec-
tronic countermeasures (ECM) environments in addition to system environmental and multiple fire unit search/track tests.
The Government has monitored and participated in the PcT by the contractor (PQT-C) to satisfy as many PQT-G requirements as
practicable. Military personnel were incorporated into the program to assess critical man-machine interfaces. Development
Test and Operational Test evaluators shared test data for use during their independent evaluations. These teats were com-
pleted in August 1980.

d. (U) The OT/DT events utilized prototype PU's 3, 4. and 5 for the conduct of both tests. FU 3 was used only for
specific tests during OT. The Comunications Relay Set (CRS) (which provides for relaying data from Fire Units to the bat-
talion level system) utilized for these tests was furnished by the Army Communications Research and Development Comand
(CORADCOM) and is electronically equivalent to the required system. The production CRS will be functionally equivalent to
the COIADCOt configuration but will be manufactured by the prime contractor. The current Antenna Kast Set (AIlS) (which
raises the antenna to transmit the data between FU's and the battalion system) is an Army Standard item but does not meet
Patriot emplacement time requirements. It also is being redesigned. The electronic equivalents of the CRS and AMS were
available for testing in DT/OT I.
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e. (U) Reliability and maintainability data have been collected on Patriot firing units since early in Engineering
Development (ED) beginning with factory integration testing and continuing with systems testing at White Sands Missile
Range, NM. As a result of this process, reliability and maintainability problems were identified early, and corrective
actions were incorporated in the later ED firing units.

f. (U) Environmental qualification tests were conducted as a coordinated government-contractsr test program to deter-
mine the effects of natural and induced environments. Climatic testing has been conducted at Eglin AFB, FL, and at the con-
tractor plant facilities and WSMR. Mobility, transportability tests on the launcher and missile were conducted at Aberdeen
Proving Ground, MD, during the 2d and 3d quarter FY80. Compromising emanations testing was conducted at WS4R.

g. (U) The development contractor for the Patriot system is Raytheon Company, Bedford, MA, with Martin Marietta of
Orlando, FL, as the primary subcontracter for the missile. BG Jerry M. Bunyard is the Patriot Project Manager. The
development testing was conducted by the US Army Test & Evaluation Command (TECOI), and the operational test conducted by
the US Army Operational Test & Evaluation Agency (OTEA).

h. Patriot Flight Test Results. (Excludes verification program which is shown at paragraph 4h.) From 27 February
1975 through 21 July 1980, 66 missiles were fired in the Patriot ED test program. Mission results and reliability scoring
totals for these flight t ate are as follows:

M1SSION RESULTS 15LIAB1LITY SCORING

8 No Tests 12 No lasts

Mission results are based on criteria of the project manager for contractor firings, AiSAA for DT firings, and OTEA for OT
firings. Reliability scoring is based on test community scoring criteria.

1
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2. (U) Operaional last and Evaluation:

a. (U) The US Army Operational Test and Evaluation Agency(OTEA) completed Operational Test 11 (0T II) in March 1980
and will conduct a Follow-on Evaluation (FOE) prior to deployment. Nine of eighteen Government tet missiles were fired
under the control of OTEA. An independent evaluation report was provided by OTLA. OT II was conducted at White Sands
Misaile Range and Ft Bliss, T1, on prototype equipment manned by soldiers from an active duty battalion. These soldiers
were selected by the US Army Training and Doctrine Comand, were trained by the project management office for these teasts,
and underwent collective training by TRADOC.

b. .The Patriot OT I1 waa a ten-month, two-phase test with a Patriot Battalion minus (consisting of two firing
units, a command and coordination set (CSS). and associated government equipment) which conducted field exercises, tactical
evaluations, nonfiring exercises, and live firings. Phase I began in Jan 79 and covered approximately eight months. It
included the new equipment training for operator and maintenance personnel and unit collective training. Phase II was
delayed from 31 Aug to 1 Nov 79 by software integration problems. Subtest I was a Tactical Effectiveness Evaluation (TEE)
conducted under scenarios realistically depicting the threat environment to a&ese operator/machine capabilities. During
Subtest 2. the Patriot units deployed and conducted movements under realistic operational field conditions. During Subteat
3 conducted 8-14 January, the Patriot units engaged manned targets during ten repetitions with approximately 46 aircraft
each during nonfire search/track exercise. Subtest 4 was a series of four line fire exercises with one or two fire units
launching nine missiles in four separate firings during multiple simultaneous engagements.

The Patriot CCS waa interfaced with an Air
Defense Group Command and Control System, the AN/TSQ-73. when the battalion operated in the centralized or decentralized
methods of control for both live fire and nonfire exercises.

c. (U) OT II soldier training was an eight-month phase that primarily addressed the New Equipment Training (NET) and
collective training required to qualify personnel to operate Patriot system elements. The US Army Training and Doctrine
Comand (TRADOC) designated the nmber of personnel and positions required to operate the Patriot Battalion slice tested in
OT 11, and these personnel attended NET provided by the Patriot Project Manager. The instruction in NET included launcher
and fire control operations, crew actions, initialization, operator functions, and organizational maintenance procedures.
Training on the operation and maintenance of government-furnished equipment (GFE) incorporated into Patriot was also
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included. TRADOC provided approximately one month of collective training in addition to NET. Evaluations of the scope and
quality of training, as well as test performance data and debriefings administered throughout the test, were used to obtain
information on the adequacy of training. OTEA monitored the training phase.

d. (U) The equipment utilized for OT 11 was preproduction prototype configuration Fire Units 4 and 5 except for the
CRS and AMS. These latter items will be fully evaluated during the production confirmatory test and follow-on evaluation.
The entire Patriot system will be evaluated in the FOE which will be conducted by OTEA in tvo parts. The first part will be
conducted during the collective Unit Training of the lt Battalion to be deployed to FORSCON. The second will consist of
maneuver, search/track and missile firings.

3. System Characteristics: The essential system requirements at the confidential level are provided below.

Operational/Technical
Characteristics Obectives
lange (a) - Max

Min
Altitude (ka) - Max

Min
Target - Max Velocity (a/a)

Target Manever (g)
in formation

Availability - Inherent
Missile
MISF (hrs)

Reaction lime (Auto) (Sec)

P5SK
Reload Time (Min)

K
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4. (U) Patriot Verification Program:

a. (U) An extended R&D phase is being conducted in which preproduction prototype configuration fire units were modi-
fied and tested to performance values that will ensure that deficient areas found in DT/OT II have been corrected.

b. (U) Periodic reviews will be held to review results from four units of evaluation. Units I and 2 were those
development-type evaluations/events conducted by the contractor and Project Manager. Units 3 and 4 are formal tests of the
Patriot system uncar the test direction and control of TECOM and OTEA respectively. Independent Evaluation Reports (IER)
are to be rendered for these two tests. AMSAA will provide an IER for Unit 3, and OTEA and ANSAA will provide IER's for
Unit 4 testing. At the completion of each of these four units, progress reports will be provided to USDRE (DDTE) for his
use In evaluating development progress and in reporting his evaluation to the DSARC principals. Each series of tests will
be evaluated against predetermined criteria.

c. (U) The complete test program will be conducted in accordance with a revised Test and Evaluation Master Plan
(TEMP). The TEMP was structured along the lines of the tests and reviews of DDTE Memo, subject: Test and Evaluation
Assessment of PATRIOT (U)(S), dated 15 Aug 80.

d. (U) Test Unit One consisted of software design and test reviews by an independent panel, completion of the diagnos-
tic software programs to include testing in a fire unit, incorporation of ECCM software changes and testing, the retrofit
and testing of the missile, and a reliability demonstration on the improved design of the Electric Power Plant. These tests
have been completed and results reviewed by OSD.

e. (U) Unit Two testing included software checkout and endurance demonstration, a series of search/track missions,
retrofit of the fire unit with Improved reliability components, three missile flights, and final checkout for the reliabi-
lity. availability, and maintainability demonstration. This series of tests has also been completed and results reviewed by
0SD.

f. (U) Unit Three testing included missile transportation and handling, four missile flights, multifunction capabil-
Ity/multiple simultaneous engagement, and a reliability and maintainability demonstration. These tests have been
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successfully completed, and the results have been reviewed by 050. A summary of Unit 2 and 3 firings is shown at
subparagraph h below.

g. (U) Test Unit Four is a Follow-On Evaluation of Production Systems conducted by the Operational Test and Evaluation
Agency. This test will consist of an evaluation of training and an operational test consisting of a field maneuver exer-
cise, search/track missions and missile firings. Unit Four will provide test data to determine if previous system defi-
ciencies have been corrected and if the system is suitable for fielding.

h. Patriot Verification Program Flight Test Results;
Flt Mission Rellabifty
No. Date Engagement Objective FU Resul ts- ' "m

Ot-1 11 Jun 81 4
04-3 16 Jun 81 4
CM-2 18 Jun 81 4
CM-S 27 Jun 81 4
04-7 8 Jul 81 4
04-6 11 Jul 81 4
04-5./ 10 Aug 81 4

I/ Mission results based on criteria of Project Manager for CM-I, 2 and 3, and TECON for CM-4, 5, 6 and 7.
T/ Reliability scoring based on Test Community scoring criteria.
/ CH4-4 missile used for second CM-5 firing.
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Project: *D212 Title: Patriot (SA41-D)

Program Element: 06.43.07.A Title: Patriot S j-D
DOD Mission Area. 222-Ground-Based Antiair and Tactical Budget Activity: F - Tactical Programs

Missile Defense

5. (U) Test Schedule Summary:

Test Dates Equipment Equipment Type

Unit I Jul 80-Jan 81 FU'a 3, 4. 5 Production Prototype
Unit 2 Jan-Jun 81 FU's 3, 4, 5 Production Prototype
Unit 3 Jun-Oct 81 FU's 4, 5 Production Prototype
Softvare May 82-Aug 82 FU 3, 4 Production Prototype
Component Design
Configuration (CDC) Aug 82-Oct 82 PS 2. 3 Production
System Design
Configuration (SDC) Nov 82-Dec 82 PS 2, 3 Production
Unit 4 Oct 82-Hay b3 PS 2, 3, 5 Production
Environmental Qual-
ification Teat (EQT) Dec 82-Feb 84 PS 6 Production
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F1 1983 RDYTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: f021, Title: PATRIOT Electronic Counter-Countermeasure (ECCO) Enhancement
Program Element: #6.43.07.A Title: PATRIOT (SAN-D)

DOD Mission Area. 2 " Ground-Based Antiair and Budget Activity: 04 - Tactical Programs
Tactical Missile Defense

A. DETAILED BACKGROUND AID DESCRIPTION: The Patriot system is being developed to replace Nike-Nerfules and Hawk in
the Field Army. Patriot's engineering development has been keyed to an Electronic Countermeasure (ECH) threat postulated

of the threat.

Improvements from this program will allow Patriot to
Both hardware and software enhancements will be made to achieve the improved performance. Hardware improvements

are:

Software Improvements include:

B. (U) RELATED ACTIVITIES: None

C. (U) WORK PERFORMED BY: The Raytheon Company, Bedford, MA, is the prime contlactor. Teledyne Brown, Huntsville, AL, is
a Software Verification and Validation Contractor. Government agency in-house work %,ill be done by harry Diamond
Laboratories, Adelphi, ND, and the project will be managed by the Patriot Project Management Office, Huntsville, AL.
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Project: #D213 Title: PATRIOT Electronic Counter-Countermeasure (ECCM) Enhancement
Program Elment: #6.43.07.A Title: PATRIOT (SAM-D
DOD llision Area: *222 - Ground-Based Antlair and Budget Activity: f4 - Tactical Programs

Tactical Missile Defense

D. (U) PROGRAM ACCOMPLISHMENTS AhD FUTURE PROGRANS:

I. FY 1981 and Prior Accomplishments: The program was initiated in 1981. Conceptual design, initial definition
of performance trade-offs, and initial design efforts began on those items having a significant improvement in performance
against the The study tasks were initiated with the following tasks selected for the development phase
during the FY82 timeframe:

2. FY 1982 Progran: Studies will be initiated or continued In the following areas:

Purchase of six missiles for use in testing of

system enhancements will be initiated, and integrated logistics support will be provided for the tasks.

3. FY 1983 Planned Program: Initiate tasks to accomplish the surveillance. autdance, and armament functions
against targets having.

Countinue design, testing, and qualifying the hardware and software changes from Patriot
systems enhanced capabilities in the following areas:

-enhanced capability of engaging jming

targets in an advanced EC4 environment, complete developent of the for the engagement control station.
software improvements to address Initiate development of

Integrated logistics sup-
port will be continued.

4. PY 1984 Planned Program: Hardware incorporation into the production program of
New software that includes engagement of

will be initiated for issue to deployed assets. The development and test of improved.
will be completed. The task to accomplish the surveillance, guidance, and armement functions against

11-493

- - . _ _ _ _ _ __s--umnanmn



Projec:: PD213 Title: PATRIOT Electronic Counter-Countermeasure (ECCH) Enhancement
Program Element: #6.43.07.A Title: PATRIOT (SA-D)

DOD Mission Area: M2 - Ground-Based Antiair and budget Activity- fA - Tactical Programs
Tactical Missile Defense

targets having
Integrated logistics support will also be continued.

5. Program to Completion: Continue the developent effort to accomplish the surveillance, guidance, and atument
functions against targets having

Initiate purchase of two missiles to support testing of this task. Integrated logistics support will be continued.

6. (U) Major Milestones: Not applicable to this project.

7. (U) Resources ($ in thousands):

Total
FY 1981 FY 1982 FY 1983 P 1984 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

EITE
Funds (current requirements) 16573 27971 27477 15879 8643 96543
Funds (as shown in FY 1982
subission) 19573 28058 28130 Not Shown Not Shown Not Shown

Quantities (current requirements) Not Applicable
Quantities (as shown in FT 1982 Not Applicable
submission)

Note: Differences in FP81, 82, and 83 are primarily due to inflation adjustments and some internal restructuring between
projects.

Other Appropriations: Improvements developed an part of this program will be incorporated in future production con-
tracts when system design is finalized sad tested. Production funds are programed in the outyears to modify those items of
equipent which will have been deployed prior to completion of these development efforts. N
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TY 1983 RM CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 0 6.43.09.A Titles ROLAND
DOD Mission Area: Ground based Antlair and Tactical Budget Activity: 94 - Tactical Progrm

Missile Defense

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project Fy 1981 FY 1982 PY 1983 Y 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completiona Cost

TOTAL FOR PROGRAM ELEMENT 12613 0 0 0 0 297997

QUANTITY-Fire Units 4

QUANTITY-Misiles 90

D647 ROLAND 12613 0 0 0 0 297997

U. (U) BRIE? DESCRIPTION OF ELEMENT AND MISSION NEED This program provides for the transfer of the design of the
FrenchlGesrman ROLAND II All-Weather Short-Range Air Defense (5ORAD) missile system to the US. A US ROLAND all-weather sys-
tem has been fabricated and tested. In October 1979, a US production base began producing US ROLMND to meet the Army's
all-weather SNOAD missile requirement. This system to required to fill the Army's heed for an all-weather SHORAD system to
defend critical assets in rear areas against low-flying, high-performance aircraft.

C, (U) EXPLAIATION OF CANCELLATION OR DEFERRAL: Reduction in resources previously available to Ground Air Defense due to
current Army fiscal constraints and relative priority of US ROLAND vis-a-vis those ground air defense systems funded.

UNCLASSIFIED
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.43.10.A Title: Heliborne Missile - HP.LLFIRE

DOD Mission Area%02 - Indirect Fire Support Budget Activity: F4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Coipletion Cost

TOTAL FOR PROGRAM4 ELEMENT 4470 13 3 38701
QUANTITIES 229

D074 Heliborne Missile -
HELLFIRE 44470 24225 19327 285 18549 337701

a. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: HELLFIRE is a heliborne antiarmor terminal homing modular missile
system which uses terminal basing guidance nd a shaped charge warhead to defeat hard targets. HELLFIRE vii use semiactive
laser terminal homing guidance, but has been designed to accept various other guidance packages. The missile system will be
employed from Advanced Attack Helicopters (AM-64's) against heavily armored vehicles at longer standoff ranges and with
greater lethality than missiles currently in the inventory. HELLFIRE will provide accurate fire on targets acquired and
autonomously designated by the attack helicopter or remotely designated by ground observers, other attack helicopters, and
aerial scout helicopters. HELLFIRE can be employed in a wide variety of firing modes in day or night operations. It Is
being developed HELLFIRE will provide
greater versatility than missile systems currently in the inventory, and its mission engagement capability will be enhanced
by the variety of methods of designation and firing techniques. The system is needed to counter the expanding armor threat.
It has been designed to be adaptive, to be highly lethal, and to reduce launch aircraft vulneratility and to defeat
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Program Element: *6.43.lO.A Title: Heliborne Missile - HELLFIRE
DOD Mission Area: 212 = Indirect Fire Support Budget Activity: 04 - Tactical Programs

C. (U) BASIS FOR FY 1983 RBTE REQUEST:

1. (U) Engineering Development of the HELLFIRE Modular Missile System will continue through FY 1984. Performance and
qualification testing of a minimum smoke motor will be completed in FY83. Six HELLFIRE missiles that have been subjected to
environmental storage will be flight tested at Eglin Air Force Base. The first production hardware from the FY82 buy viii
be delivered for production validation tests, and the testing viii be completed. The configuration item verification review
(CIVR) will be completed on first production items.

2. (U) Development costa included in this Congressional Descriptive Summary have been validated by the Office of the
Comptroller of the Army.

Current Milestone Dates
Major Milestones Milestone Dates Shown in FY 1982 Submission

Army Systems Acquisition Feb 76 Feb 76
Review Counci l/Defense

Systems Acquisition
Review Council (ASARC/
DSARC II)

Engineering Development Oct 76 Oct 76
(ED) Contract Award

Operational Test (OT) II Apr 80 Apr 80
Start
Initial Production Contract Feb 82 Nov 81
Award
Missile & Launcher Nov 83 Jul 83
Availability
Initial Operational FY 1985 Oct 84
Capability (IOC)
on Advanced Attack
Helicopter (AA)
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The initial production contract award was changed to February 1982 to permit additional AN-64 contract negotiations prior to
the OSD production milestone review for AR-64 and HELLFIRE, resulting also i the missile and launcher availability slip. A
revision in Army procedures in Headquarters, Department of the Amy Letter 310-81, 31 August 1981, requires IOC to be pro-
jected to a fiscal year.

D. (U) COMPARISON WITH FY 1982 RIVTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 try 1982 Fy 1983 To Completion Cost

RI)TE

Funds (current requirements) 44470 24225 19327 18834 337701
Funds (as shown in FY 1982

submission) 44470 24300 19671 0 320309

The decrease in FY 1982 (-75) was due to a Congressional program cut. The decrease in FTY 1983 ($-344) io due to
adjustments in the inflation indices. The additional to completion increase ($+17392) will coplete development and testing
of the missile test program sets for the USH-410 Equate Automatic test eauipment to support unit *nd depot maintenance.
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Z.. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Missile Procurement, Army
Funds (current requirements) 25699 116100 250300 258000 985700 1635799
Funds (as shown in FY 1982

swumission) 20995 96540 120726 - 1094888 1333149

Ouantities (current requirements) 680 3971 6218 24867 35756
Ouantities (as shown in FT 1982

submission) 502 1213 - 22885 24600
Aviation Procurement, Atmy

(launchers)
Funds (current requirements) 17200 17500 34400 69100
Funds (as shown in FY82

subm i ssion ) ....
0uantitiee (current requirements) 338 398 806 542
Ouantities (as shown In FY82

submission) - - -

The FY 1981 increase reflects a reproRraming of $4.9M from the HANK program to adequately cover long-lead
Item/facilitization contracts in FY81. The increases in FY82 and FY83 are due to a return to economic buy quantities as
reflected in the FY82 Reagan budget. The increase in the total estimated cost for this program element is due to the
increased required buy quantities reflected in the current requirements line above. These quantities were approved by the
Army Systems Acquisition Review Council on 18 November 1981, as fulfilling current requirements for testing, war reserve (to
include aircraft basic load), and system verification/training rounds. Che apparrent additional funds in the Aviation
Procurement, Army appropriation reflect a breakout of HELlFIRE launcher funds from Missile Procurement, Army appropriation
to comply with Department of Defense policy that launchers be bought with the aircraft rather than the missile.
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Program Element: 06.43.10.A Title: Hellborne Missile - HELLFIRE
DOD Mission Ares: #212 - Indirect Fire Support Budget Activity: 04 - Tactical Programs

F. DETAILED BACKGROUND AND DESCRIPTION: This progrem began with exploratory development in laser guidance. Previcus
work by the Army, Navy, and Air Force established the technical feasibility of using lasers to designate targets for termi-
nal homing of laser seeker-equipped ordnance. The Army conducted a successful prototype flight test program using the Air
Force HORNET missile modified with laser terminal homing capabilities. The flight tests reduced the developmental risk and
demonstrated the feasibility of helicopter-laumched laser-guided missiles. During exploratory flight tests, fifty-six mis-
siles were fired from ground and aerial launch platforms using ground and airborne designation. Forty-one were successful.
Competitive Advanced Development (AD) contracts for system design concepts were awarded to Hughes Aircraft Company and
Rockwell International Corporation In June 1974. In October 1976 Rockwell was selected as the prime contractor for
Engineering Development (ED). Earlier in 1974 th- Air Force was designated by the Department of Defense as the executive
agent for the Tr-Service Laser Seeker. An Air Force contract was awarded for the Engineering Development of seekers to be
used on the Air Force MAVERICK missile and the Army's HELLFIRE missile. Due to the protjected high production cost of this
tri-Service seeker, the Army and Air Force pursued a joint cost reduction effort. In addition, the Army initiated a
low-cost seeker program with Martin Marietta Corporation to provide competition in the seeker development with the purpose
of reducing production seeker costs. In November 197R, the Army selected the Martin Marietta seeker to be used for missile
system qualification and cancelled the Army requirement for the Rockwell developmental prototypes. __HELLFIRE will be
effective against targets at ranges up to in the direct fire mode and to in the indirect mode.
The longer standoff range and the ability of the helicopters to mask behind terrain features provide a significant increase
in helicopter survivability over antlarmor helicopters currently in the inventory. The lethality against advanced armor,
longer range, less time of flight, and versatility of HELLFIRE provide the Army a significant improvement to defeat armor
compared to TOW missiles. The 7-inch-diameter HELLFIRE missile will weigh 99.8 pounds..

and be capable of This system
will provide the Army with a common missile airframe cepable of accepting a family of terminal homing seeker modules to
engage a variety of targets. The Initial seeker module will be a laser seeker which provides the capability to deliver
accurate fire on hard point targets which have been designated by a laser designator. Other seeker modules may include a
fire-and-forget seeker and an sir defense suppression seeker.

G. (U) RELATED ACTIVITIES: The HELLFIRE missile system is related to Air Force, Navy, and other Army systems which uti-
lize similar technology. Technology coordination groups preclude duplication of effort. The exploratory prototype program
was conducted under Program Element (P.E.) 6.23.03.A, Missile Technology, and the Advanced Development effort was conducted
under P.E. 6.33.10.A, Hellborne Missile - HELLFIRE. The US Air Force portion of the tr!-Service development was funded
under P.E. 6.46.08.V, Close Air Support Weapon Systems. The Air Force has elected not to employ the tri-Service laser
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seeker on the MAVERICK missile. The Advanced Attack Helicopter is funded under P.E. 6.42.07.A. There is no duplication of
effort between HELFIRE and other Army or DOD systems within similar size, weight, range, and mission requirement clas-
sification.

H. (U) WORK PERFORMED BY: Contractors are Rockwell International Corporation, Columbus, ON, for missile development, and
Martin Marietta Corporation, Orlando, FL, for laser seeker development. The Army program manager (PM) is PM, HELLFIRE at
Redstone Arsenal, AL.

I. (U) PROGRAM ACCOMPLISIMENTS AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior AccomplIsl-ments: Exploratory development work started in FY 1971. The FY 1972 program Ini-
tiated concept formulation activities. This effort included work on fire control integration, laser measurements, counter-
measure Investigations, and warhead design. Exploratory flight tests were conducted with 5-degree and 40-degree
field-of-view seekers to obtain information on the achlevablity of terminal and designator tracking accuracy. The fumding
provided exploratory configuration hardware for operational tests. The FY 1973 program provided for completion of a
cost-effectiveness study and two phases of Military Potential Tests (MPW). These efforts were designed to provide a oasis
for a decision to enter full-scale development of a laser-guided missile in FTY 1974. The results from the MPT and Cost and
Operational Effectiveness Analysis (COEA), however, revealed some operational uncertainties requiring further investigation.
These uncertainties were demonstration of different modes in varied battlefield conditions and assessment of system vul-
nerability, command and control requirements, and reaction times. Consequently, during the 3rd quarter of FY 1974 it was
decided to retain the laser missile program in Advanced Development (AD) for two more years. These demonstration and asses-
ment uncertainties were resolved in further exploratory tests. Rockwell International Corporation and Hughes Aircraft
Company were selected in 1974 to continue development of modular missile technology for eventual competitive selection of
one Engineering Development (ED) contractor. Efforts during FY 1974 included follow-on technical tests, field tests, and
extensive use of simulation to resolve the operational questions. Additional firings using the earlier experimental
hardware were accomplished at Redstone Arsenal, AL. The two contractors were awarded contracts to conduct HELLFIRE modular-
Ity/verification flight tests. Because of FY 1976 funding constraints, the flight tests were not conducted. The con-
tractors performed hardware-in-loop simulation and alternate missile design concept effort in FY 1976. In-house effort in
FY 1976 and FY 1976 supported the Cost and Operational Effectiveness Analysis (COEA), Army Systems Acquisition Review
Council/Defense System Acquisition Review Council (ASARC/DSARC), and preparation for award of the Engineering Development
(ED) contract. In FY 1977 the ED contract was awarded, the contract performance baseline established, the design effort
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initiated, major subcontracts awarded, and test plans developed. In FY 1978 the first ballistic and programed rounds were
fired. Component and subaystem performance tests were completed, and the new equipment training was initiated. The system
was flight certified for the AH-I testbed aircraft. Procurement, fabrication, and testing of hardware were continued in FY
1979. The Engineering Design guided flight test program was initiated. Three programed rounds were successfully tested,
and eleven of thirteen guided flights were successful. Integration of HELLFIRE with the YAI-64 helicopter was successfully
demonstrated in FY 1979. The Martin Marietta low-cost seeker was integrated with the HELLFIRE missile and successfully
flight tested. Ihe AAft/hELLFIRE battlefield obscuration testing which was initiated in FY 1978 was continued in FY 1979 and
FY 1980. Government and contractor testing was intensified in FY 1980. Engineering Design Flight Tests (EDT) and component
and system Prototype Qualification Tests conducted by the contractor (PQT-C) were continued. Fifty tactical prototype mis-
siles, were flight tested in the HELLFIRE EDT and PQT flight test programs. Forty-six development and tactical prototype
missiles were fired from the TAI-64 helicopter including day and night launches with laser designation from its Target
Acquisition Designation Sight. Operational Tests (OT) were conducted by the Operational Test and Evaluation Agency (OTEA)
and supported by the system prime contractor. The AM-i (COBRA) was used as the testbed aircraft-and 33 tactical prototype
missiles were flight tested in operational tests. HELLFIRE engineering development testing and contractor system qualifica- \
tion tests were 82% completed during IY 1981 and technical problems corrected. Testing of warheads against advanced armor
was completed by the Ballistic* Research Laboratory. The Technical Dats Package (TDP) was amended to incorporate changes
resulting from operational teats. Technical Improvement efforts included Initiation of the minimum moke motor development
and changes in the laser seeker section to enhance producibility. The Production Engineering Planning (PEP) effort was com-
pleted The Al-64 Helicopter OT Il tests were supported with hardware and technical support. Contracts for Initial
Production Facilities (IPF) and procurement of long-lead items were awarded to the system prime and seeker contractors.
Preparations were made for Milestone Ill production decision reviews and for subsequent award of production contracts.

2. (U) FY 1982 Program: Development and testing of the minimum smoke motor will start in FY 1982. Test program sets
for launcher test support will be completed. Environmental storage of missiles will begin. Deficiencies revealed in the
AN-64 operational tests will be corrected. The Defense Systems Acquisition geview Council (DSARC) III decision review will
be held in FY 1982 with subsequent award of the first production contract. Developmental counterues-
sures/counter-countermeasures analyeis and testing will continue.

3. (U) FY 1983 Planned Program: Performance and qualification testing of the minimum smoke motor will be completed in
FY 1963, and milssiles thhimpoved motor will be available for in the third production buy; six missiles will continue
to be subjected to environmental storage tests. 1he first production hardware will begin deliveries, and the Configuration

Item Verification Review (CIVR) will begin.
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11-502



UNCLASSIFIED

Program Element: #6.43.10.A Title: heliborne Missile -HELLFIRE
DOD Mission Area. D212 - Indirect Fire Support Bde ciiy i atclPorm

4. (U) FY 1984 Planned Program: Development and testing of launcher test program sets for aviation unit maintenance
and depot maintenance w~ill be completed. Planned product improvements for HELLFIRE will be initiated as appropriate to
enhance system effectiveness. HELLFIRE is scheduled to be operational on the AH-64 Helicopter In FY 1985.

5. (U) Program to Completion: Development and testing of missile tesr program sets for the UJSM-410 Equate automatic
teat equipment to support unit and depot maintenance and appropriate planned product Improvements will continue through FY
1988.
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Program Element: 06.43.10.A Title: Heliborne Missile - HELLFIRE
DOD Mission Area: #212 - Indirect Fire Support Budget Activity: #4 - Tactical Programs

J. (U) TEST AND EVALUATION DATA:

I. (U) Development Test and Evaluation:

A. (U) Summary of test phases and objectives.

(I) Evaluation of the HELLFIRE system concept started in 1969, and the Terminal Homing Accuracy Demonstration
(THAD) Program was started in 1970. A modified HORNET missile (7") with a modified Falcon motor was used as the testbed
missile to demonstrate feasibility. Technical feasibility of laser homing missiles was demonstrated during the THAD Program
(May 1971 through January 1972). This exploratory prototype program demonstrated a circular error probability (CEP) of [b
inches] based on 14 missile firings. Missile flight tests of the wide-field-of-view laser seeker and the Army laser seeker
were conducted at US Army Missile Command (MICOM), using the testhed 7" missile, fiom November 1971 through January 1974.
Combined results from these tests and the THAD tests were used to support Development Test I (DT-I). Further technical
tests were conducted at a MICOM test range from 24 April 1974 throtigh 26 June 1975 to demonstrate the feasibility of the
ripple, rapid, night, airborne indirect, and ground indirect modes of operation for the HELLFIRE. Countermeasure suscepti-
bility testing was conducted at White Sands Missile Range, New Mexico, during the second and third quarter FY74 and the
second and third quarter FY75 to qualitatively and quantitatively assess the capability of the Army laser seeker (plus
counter-countermeasures options) to successfully complete their missions in a hostile environment. Feasibility testing of
6-inch-diameter tandem liner warheads for the HELLFIRE missile was conducted by Firestone Tire and Rubber Company during
FY75. Two tandem liner configurations, , were tested. 7,e Department of the Army requested that the HELLFIRE
project manager investigate improving the performance of the warhead by scaling up the 6"-diameter design to 7" and 8" dia-
meters. The seven-inch configuration was selected to be continued into Engineering Development (ED).

(2) (U) Engineering Development (ED) testing consisted of a series of Engineering Design Tests (EDT-C) and
Prototype Qualification Tests (PQT-C) conducted by the contractor and EDT-C and PQT-G conducted by the government to provide
data necessary for determining the HELLFIRE Modular Missile System's (HMS) readiness to transition into production.
Testing was initiated by selecting and testing components and subsystems tising an orderly progression of performance demon-
strations with prototype models of the entire FINNS system. Additio'ally, testing has included participation of representa-
tive tiser personnel and "environmental proofing" through simulated and actual environmental testing. Reliability,
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aveilability, and maintainability (RAN) has been evaluated throughout development and will continue. Tests have allowed
the materiel developer to progressively evaluate and refine component, subsystem, and system design to assure that system
performance requirements are being achieved. Development tests were conducted so that important system characteristics
would be tested and deficiencies corrected prior to the Army Systems Acquisition Review Council (ASARC Ill). Six modified
AH-IG helicopters, four basic and two equipped with the Airborne Target Acquisition and Fire Control System (AIAFCS), were
utilized as "teatbed" aircraft to qualify the HELLFIRE Modular Missile System (HUMS). HELLFIRE missiles were also being
launched from the AH-64 as part of the Advanced Attack Helicopter (AAH) developmental testing. Contractor compo-
nent/subsystem tests were initiated in January 1978 with contractor laboratory testing of selected piece parts and included
subsequent testing of components, subassemblies, and assemblies of each HELLFIRE end item. Results from these tests sub-
stantiated performance of components when integrated with other components and subsystems of their end items and validated
their selection as part of the HMMS. Samples of critical components were independently tested and evaluated by the
Government. Unguided missile (ballistic) flights were conducted early in the development program to provide data for mis-
sIle airframe/propulsion and launcher design as it relates to missile launch parameters and helicopter safety. Preprogramed
missile flight tests were conducted to provide missile integration. Guided flight tests are being conducted to demonstrate
performance of end items as the configuration progressed toward final design. Contractor Component Qualification Tests were
initiated In December 1978 to determine if critical components met their performance requirements while operating tinder or
after being subjected to the environmental extremes from -45"F to +145'F. System Qualification Tests are being conducted to
determine if system end items met their performance requirements while operating under or following exposure, as appropri-
ate, to natural combinations of environments specified for the system. Environmental/Storage Testa will start January 1982,
and will demonstrate HMMS performance in the varied adverse environments.

(3) (1' In accordance with Department ot the Army direction, the Army Missile Command (MICAM) Laboratory has con-
ducted a prv.cam to evaluate and characterize Advanced Attack Helicopter (AAH)/HELLFIRE performance in battlefield obscura-
tion environments. The effort to gather field test data for development of a simulation model development to predict the
performance of the target acquisition and designator system for the AAH, the HELLFIRE seeker, and the Ground Laser Locator
Designator, was completed dtiring FY80. This data, time-correlated to carefully measured obscuration environments, was the
primary input to the Battlefield Environment Laser Designator Weapon System Simulation (BELDWSS). During the last quarter
of 1Y80, trial runs with BELDWSS to predict system performance were initiated. During the second quarter of FYbI, the simu-
lotion predictions were validated by system tests including HELLFIRE flight tests in obscurants. In the latter part of FY81
the validated BELDWSS simulation mas used to characterize system performance across the entire spectrum of obscurant
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conditions. to provide data for the AAH/HELLF1RE ASARC/DSARC evaluations. lbore are no Defense Systems Acquisition Review
Council-di rected tests or demonstrations.

b. (U) One hundred fifteen guided missiles have been launched In the current developmental testing programs for
both HELLFIRE and the AAR. Test results, parameters, and malfunctions during developmental guided launches are tabulated
below:

(U) Results:

(0) Program (U) Prototype Missiles
(Success/Fired)

HELLFIRE 56/69

AH-64 36/46

Total 92/115

(U) Parameters:

Direct Fire Indirect Fire

Lock-on before launch (LOBL)

Lock-on after launch (LOAL) Designttion by GLLD

Low and high trajectories

15-degree offset
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Moving target

Day-Night

Designation by GLLD and TADS

Rapid and ripple fire

(U) Malfunctions: Of the 22 malfunctions during developmental testing, 10 were considered no-test because they were
not missile related, e.g., crew error, designator malfunction, etc. The remaining 12 malfunctions were investigated, and
successful corrections were Implemented; e.g.. roll gyro tumbled - autopilot was modified; missile impacted short in smoke -
seeker was modified to last pulse logic, etc.

c. (U) Description of equipment being tested. The HELLFIRE missile system is a high-explosive antitank (HEAT)
missile with a laser seeker, fire control system, launcher, and container. The HELLFIRE launcher carries four missiles and
is compatible with the armament stations of both the 0-64 and AH-I (COBRA). A gas storage system can be installed on the
launcher for cooling infrared detectors in follow-on seekers; however, it will not be installed on the production
lightweight launcher. It is anticipated that there will be no significant differences between the prototype and the produc-
tion configurations.

d. (U) All subsystems and support equipment have been available during required test periods.

e. (U) Developing/Testing Organizations.

(1) (U) D-velopment Contractor: Rockwell International CorpoLation
Missile Systems D)ivision
4300 East Fifth Avenue
Columbus, OH 43216

(2) (U) Service Program Manager: Project Manager, HELLFIRE/GLD
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US Army Missile Command
Redstone Arsenal, AL 35809

(3) (U) Development Test Agency: US Army Test and Evaluation Command
Aberdeen Proving Ground, MD 21005

(4) (U) Independent Operational Test Agency: US Army Oporational Test and Evaluation 4gency (OTEA)
5600 Columbia Pike
Falls Church, VA 22041

f. (U) Major Test Facilities.

(1) (U) US Army Missile Command, Redstone Arsenal, AL - Contractor and government personnel have been conducting
the missile flight, captive flight, component qualification, system qualification, and electromagnetic radiation tests.

(2) (U) Eglin AFB, Florida - Contractor and government personnel have been conducting missile fligi. tests.

(3) (U) Yuma Proving Ground, Arizona - Contractor and government personnel are conducting AH-64/HELLFIRE integra-
tion tests to include missile flight tests.

(4) (U) Hunter Liggett Military Reservation, California - Government personnel conducted and partlcipated in the
operational testing.

g. (U) Overall test program schedule.

(1) (U) Missile flight tests, Oct 78 - Jun 81.

(2) (U) Component Qualification Tests, Dec 78 - Jan 81.

(3) (U) System Qualification Tests, Jan 80 - Jan 81.
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(4) (U) Environmental Storage Tests (PQT-G), Aug 80 - Jul 82.

h. (U) Tabulation of developmental firings in HELLFIRE and Advanced Attack Helicopter programs.

No. Flights

Type Missile Planned/Complered/Succesaful

(1) Exploratory Development Modified Hornet 56 56 41

(2) Terminsl Homing Accuracy

Demonstration (THAD) Modified Hornet 15 15 15

(3) HELLFIRE Engineering Development
Ballistic Rounds 3 3 3
Programed Rounds 4 4 4

Guided Missiles ED 74 63 51
Advanced Attack Helicopter ED
Ballistic Rounds 16 16 16
Guided Missile ED 50 45 35

i. (U) The HELLFIRE Modular Missile System has not been previously tested by another DOD component.

J. (U) HELLFIRE Modular Missile System reliability, availability, and maintainability - durability (RAN-D) per-

formance requirements were verified by test, demonstration, and analysis prior to full-scale production using valid data
from the guided flight test and system qualification test programs. The test program for mission-critical components
included demonstration of high reliability under critical environments. RAM-D trade-offs were performed within allowable
limits for achievement of maximum system effectiveness at minimum cost.

k. (U) The items being tested during development were not significantly different from the hardware for opera-
tional tests and production.
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I. (U) Tests are being conducted to determine if the missile, launcher, and container meet their performance
requirements while operating under or following exposure to natural snd induced environments as specified for the system.

This portion of the HELLFIRE test program began In the 2nd quarter of FY8O.

2. (U) Operational Test and Evsluation:

a. (U) Summary of Test Phases and Objectives

(1) (U) Laser-Guided Missile System (LAGIMS) Military Potential Tests were conducted in 1972 and 1973. These
tests evaluated the ability of the helicopter gunner to manage the missile system successfully during target engagement and
examined the tactical employment of LAGUIS-equipped helicopters. The tests also provided information on exposure and detec-
tability of the launch aircraft and target designators. The results of these tests were used in lieu of Operational Test
(OT I). Additional Operational tests were conducted by the US Army Combat Developments Experimentation Command (CDEC)
during August-December 1974. These tests measured the vulnerability of the ground target designator. They also compared
the mission effectiveness and operational performance of HELLFIRE versus extended range TOW.

(2) (U) The Operational Test (OT) was conducted May-July 1980 with tactical prototype hardware to validate the
operational capability of HELLFIRE using the COBRA helicopter as the testbed vehicle. Data was obtained in an operational
environment to assess the operational effectiveness to include command and control, hit performance, human factors, and
safety. Information was obtained on the reliability, availability, and maintainability (RAM) of the system during this
test. This test was conducted at Hunter Ligget Military Reservation, CA, and was managed by the US Army Operational Test
and Evaluation Agency (OTEA).

(3) (U) On 27 Hay 1961 the Marine Corps Operational Test and Evaluation Agency at Twenty-Nine Palms, CA, conducted
an Operational test using four HELLFIRE missiles on stationary and moving targets. This test was conducted in conjunction
with the 0T I for the USHC Modular Universal Laser Equipment (MULE). The MULE designated all four targets, and the mis-
siles were launched from the AN-1 surrogate platform.

(4) (U) The Ope-stional Test 11 (OT II) for the AAH was conductpd Jun-Aug 81 with prototype aircraft. It vail-
dated rhe operational capability of HELLFIRE as an Integrated wenpon system on its primary firing platform. The data
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collected was used to assess the same factors as listed in paragraph (2) above. The test was conducted at Hunter Liggett
Military Reservation, CA, and was managed by the US Army Operational Test and Evaluation Agency.

b. (U) Summary of Test Results.

(1) (U) Testing to satisfy the OT I requirements Is described in subparagraph E.2.a.(I) above. The operational
teat described in subparagraph E.2.a.(2) was not designated as an OT 11 because it evaluated only the operational capability
of the HELLFIRE missile and not the total weapon system as it will be fielded. The weapon system was evaluated during the
AAH OT 11 in June-August 198).

(2) Thirty-three HELLFIRE missiles were fired in the operational test completed 11 July 1980. A combination
of direct, indirect, rapid and ripple firing modes was used in a battlefield environment which included dust end smoke.

The Independent Evaluation Report published in May 1981 shows Results of the

HELLFIRE operational test live firings are:

(U) System eliability

3311 Blales launched
3 Scored no-test (See Note)
3 Scored missile failure

27 Scored reliable out of 30
Reliability - 90%

Accuracy_ iven a reliable missile

Note: (U) Missiles were scored as "no test" due to limitations of the surrogate launch system, the Al-I (COBRA),
and laser false targets.
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(3) (U) All four HELLFIRE missiles fired during MULE OT II were direct hits. Two of the' firings were from the
lightweight launcher (paragraph 2c.(2)).

t4) (U) A total of 12 HELLFIRE missiles were fired during AAH OT It. Results are as follows:

(U) System reliability

12 Missiles launched
I Scored no-test - cockpit procedures
I] Scored reliable out of II

Reliability - 100%

Accuracy g iven a reliable missile

(5) (U) One add'tional missile was fired from the AAH by 11SMC pilots subsequent to OT It. This firing was part of
a quick-look by the Marine Corps at the AAH. The missile was a long-range dIrect fire round and resulted in a direct hit.

c. (U) Description of Equipment being teated.

(1) (U) The HELLFIRE missile system is a high-explosive antitank (HEAT) missile with a loser seeker, fire control
system, launchers, and container. The HELLFIRE launcher carries four missiles.

(2) (U) The HELLFIRE missile tested in the engineering development program has no significant differences from the
planned production hardware configuration. The launcher for production will be the lightweight version which is minus the
gas storage system for cooling IR detectors for follow-on seekers. The lightweight launcher will be capable of being
modified, if follow-on seekers are developed.
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d. (U) All HELLFIRE subsystems and support equipment were available during the required test period.

a. (U) Developing/Testing Organizations. Same agencies listed in paragraph E.i.e.

f. (U) Major test facilities - Operational Testing (0T) was conducted at Hunter Liggett Military Reservatioi.
Tests were conducted by government personnel with participation by contractor personnel.

g. (U) Overall test program schedule - Operational Testing (0T) was conducted May-July 1980, and AAH 0T II was
conducted June-August 1981. The results of those OTa are discussed in subparagraph 9.2.b. above.

h. (U) Operational tests have been conducted with the current HELLFIRE prototype missile which will be the same as
the production missile.

1. A wide variety of possible countermeasures including(have been stu-

died. Work will continue in conjunction with the Electro-Optical Guided Weapons CM1CCM Joint Test and Evaluation
Directorate to evaluate and incorporate CM/CCM as needed.

J. (U) A missile reliability point (in flight) estimate of .95 has been demonstrated on Engineering Development
firing attempts to date. The Materiel Need (MN) requsirement band is .92-.95. Reliability verification Includes a
test-to-failure program to determine the reliability design margin of critical missile system components and assemblies.
The laser seeker program includes a reliability mean-time-between-failure demonstration test. All valid flight test data
from the development program Is scored for reliability. The development program also includes a formal maintainability dem-
onstration utilizing trained military personnel.
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3. System Characteristics:

Operational/Technical
Characteristics Objectives Demonstrated Performance

Range
Direct Fire
Indirect Fire

Time of Flight
3 Kilometers

5 Kilometers
Probability of Hit
(Given Reliability)

Stationary TArgets
Moving Targets

Missile Weight, Max 98.5 pounds 99.8 pounds
Missile Reliability .92-.95 .95

(in flight)

11-514

'NI

m Il I I I [ -m K



FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.:3.11.A Title: PERSHING I
DOD Mission Area #242 - Theaterwide Nuclear Warfare Budget Activity: 14 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ in Thousands)
Total

Project lFy 1981 FY 1982 FY 1983 FT 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate To Completion Cost

TOTAL FOR PROGRAM ELEMENT 149-3JF 150580 11301 W59 "I'394 *

QUANTITIES 24** 10 0

D599 PERSHING II 149377 150580 11130t 23598 99 673394

* Does not include $18.014 received from AF PE 6.33.17.F (Theater Ballistic Missile Program) in FY 1979. ** Includes six

ground test missiles.

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: PERSHING I t an evolutionary modernization of the currently
deployed PERSHING In system. PERSHING 1I will provide vastly improved performance over PERSHING Is: increased range

versus *; higher accuracy versus ; use of lover yield warheads,
thereby reducing unwanted collateral damage/civilian casualties; increased versatility through the use of the air-
burst/surface-burst warhead; superior military effectiveness and survivability; and manpower savings. The PERSHING II
development includes an improved maneuverable reentry vehicle which includes radar terminal guidance; new propulsion sec-
tions to achieve the longer range and ground support equipment changes that provide enhanced system reliability, accuracy
and targetlng flexibility; plus reduced operating and support costs. Five missile flight tests were conducted during the
Advanced Development phase in FY 1978. Based on the success demonstrated during these tests, the system was approved to
enter Engineering Development in FY 1979. Deployment to Europe is planned to begin in December 1983. PERSHING II is
planned to be the ballistic component of the NATO Long-RanRe Theater Nuclear Force (LRTNF) modernization based on extensive
negotiations with the NATO Alliance. The rapld fielding of PERSHING 1I is a program of national urgency needed to fill the
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lsnd-based ballistic missile void in the NATO LRTNF. This is particularly critical in view of the unilateral expansion of
the Soviet threat to NATO epitomized by the SS-20 missile and the Backfire bomber. In addition, there appears to be a con-
tinuing trend on the part of the Soviet Union and non-Soviet Warsaw Pact (NSWP) countries to harden their military installa-
tions, necessitating itcreased accuracy in weapons to effectively defeat them. The Soviet/NSWP buildup ie independent of
NATO actions because th-ir buildup has preceded NATO LRTNF modernization by several years. In recognition of the critical
need for ERSHING II, the President has designated the system a program of highest national priority.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: During FY 1983, environmental testing will be completed and operational ground
testing will be conducted. The maintenance demonstration and operational test training will also be conducted during this
period. The Integrated test program hardware will be manufactured on production hard tooling using production procedures
and methods. This tooling will also be used in production since the line will remain open and in continuous operation
between the ED prototype units and the production units. The Engineering Development phase will culminate with the com-
pletion of prototype fabrication and 18 missile flights. The second production buy will occur in FY83, and the Initial
Operational Capability (IOC) in Europe will occur In December 1983, providing US troop units in Europe and the Continental
United States with a modernized system designed to meet the threat of the 1990's.
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Current Milestone Dates
Major Milestone* Milestone Dates Shown in FY 1982 Submission

Start Development Test I Nov 77 Nov 77
Complete Development Test I May 78 May 78
Defense Systems Acquisition Review Dec 78 Dec 78
Council It

Award gnglneering Development
Contracts Feb 79 Feb 79

Start Integrated Flight Testing Apr 82 Apr 82
Long'Lead Procurement Dec 81 Dec 81
Defense Systems Acquisition Review Jun 82 Jun 82
Start Full-Scale Production Jun 82 Jun 82
Production (Buy 2) Oct 82 Oct 82
Complete Development/Operational
Testing May 83 Aug 83

Initial Operational Capability Dec 83 Aug 83
Production (Buy 3) Oct 83 Oct 83
Production Deliveries Complete Dec 88 Jul 86

The change in the production deliveries complete milestone from the last submission results from contractor production pro-
posals which are higher than anticipated. The change in completion of testing milestone results from a reduction in the
28-missile flight test program to an 18-missile program. This reduction is made possible because of early integration of
the user/operational tester in the initial missile flights making 10 cf the programed 14 operational test flights unneces-
sary.
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D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)
Total

FY 1981 FY 1982 FY 1983 Additional Estimated
Actual Estimate Estimate To Completion Cost

RDTE
Funds (Current Requirements) 149337 150580 111301 23697 673394 *
Funds (as shown in FY 1982 147378 151052 106895 22771 666780 *
submission)

* Does not include $18.0 million received from AF P9 6.33.17.F (Theater Ballistic Missile Program) in FY 19 1. The change

from the FY 1982 submission reflects the adjustment to incorporate a more realistic rate of inflation and reprograming to
accommodate unanticipated flight Instrumentation costs at White Sands Miasile Range, NM (WSMR).
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E. OTHER APPROPRIATION FUNDS: ($ in thousands)

Total

FY 1981 FY 1982 FT 1983 FY 1984 Additional Estimated

Actual Estimate Estimate Estimate To Completion Cost

Missile Procurement, Army:
Funds (current requirements) 1900 221600 508600 431100

Funds (as shown in FY 1982

submission) 1900 207700 349800 321600

Quantities (current requirements) 0 21 91 95

Quantities (as shown in PT 1982
submission) 0 39 134 142

( Military Construction, Army
Funds (current requirements) 3900 0 0 0 0 3900

Funds (as show- In FY 1982
submission) 0 0 0 0 0 0

Change from FY 1982 submission reflects a more realistic inflation projection and increases 
in the program caused by higher

than expected contrector proposals. The MCA funding was reprogramed from FY 1981 sources for the construction of a PER14ING

long-range launch site near Boise, Idaho.

1
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F. DETAILED BACKGROUND AND DESCRIPTION: In order to meet the Supreme Allied Commander, Europe's (SACEUR's) expressed
need for an improved, mobile, surface-to-surface missile system, a Special Task Force was formed in January 1973 to validate
the need for an Improved PERSHING system and to deielop a Concept Formulation Package for the system. In October 1973 the
Decision Coordinating Paper (DCP) for PERSHING 11 was presented to and approved by the Army Systems Acquisition Review
Council (ASARC) and forwarded to the Defense Systems Acquisition Review Council (DSARC) on 22 January 1974. As a result of
a favorable DSARC recommendation, the Deputy Secretary of Defense directed the Army to proceed with the Advanced Development
(AD) of PERSHING II. Five missile flight tests were conducted during the AD phase in FY 1978. These flights demonstrated
the capability of the new terminal guidance technique to achieve the required system accuracy. All objectives of the AD
program were met. The Army, on 18 July 1978, conducted an ASARC II and concluded that PERSHING II was ready for Engineering
Development (ED), In the PY 1980 Amended Program Decision Memorandum (APDM), the Secretary of Defense directed the Army to
proceed to DSARC II as soon as possible with the extended range option of PERSHING 11. A DSARC II was conducted 21 December
1978. As a result, the program was authorized to proceed into ED with extended range PERSHING II and two warheads--
airburst/surface burst and an earth penetrator. This directed extended range decision represents a substantial increase in
the range over the currently fielded PERSHING ]a (Pla) version. A contract was awarded to the
PERSHING prime contractor in February 1979 for engineering development of the PERSHING I program. The FY 1982 APDH cance-
led funding for the earth penetrstor warhead program in FY 1982 and beyond based on budget constraints and priorities. The
Army is supporting Department of Energy efforts in FY 1981 to c'onclude the program In a logical manner. PERSHING II, a pro-
duct Improvement of the currently fielded PERSHING system, vises a new propulsion system to accommodate the greater range and
modified grotand support equipment that eliminates and/or consolidates hardware to reduce firing platoon response times by a
factor of more than 502, achieve greater flexibility, and reduce operating personnel. PERSHING It incorporates a new
reentry vehicle that uses Radar Area Correlation Terminal Guidance to provide accuracy in the range of
Circular Error Probable (CEP). This high accuracy represents in order of magnitude improvement over the currently fielded
Pla system and provides the capability to effectively use low yield or specialized warheads. During the Engineering
Development phase, the tactical configuration of the reentry vehicle, propulsion stares, and ground support equipment will
be developed, fabricated and tested. This phase will culminate with the firing oi 18 missiles during the integrated
user/developer flight test program. During FY 1978, significant factors were Illuminated by the North Atlantic Treaty
Organization (NATO) Nigh Level Group discussions on Theater Nuclear Forces Modernization.

They prefer an evolutionary approach, such as PERSHING. Thus, PERSHING II offers an opporti,-
nity to introduce improved Theater Nuclear Force capability with minimum adverse political involvement. Based on the NATO
'Algh Level Group recommendation, SACEUR's stated need, existing policy and weapons available, Pi has been identified as a
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system to insure consistency with the DOD Nuclear Policy and provide improved military effectiveness for the Long-Range
Theatre Nuclear Force (LRTNF). PERSHING II will have a range capability from 100 to thus providing an immediately
responsive firing capability covering the region from the forward edge of the battle area into the Western Military
Districts of the Soviet Union. PERSHING 11 is a mobile, survivable ballistic missile with terminal guidance that provides
rapid response, assured penetration to the target area, high accuracy, minimum collateral damage, and thus the ability to
attack mobile and fixed time-sensitive targets. PERSHING II has a rapid retargeting capability that makes it responsive to
both the SACEUR and the Theater Army Commander. Initial Operational Capability (IOC) In Europe is planned for December
1983. Mobility and survivability are improved because of decreased ground support equipment which improves employment
flexibility.

G. (U) RELATED ACTIVITIES: Close coordination is maintained with the Air Force on advanced ballistic reentry
developments. Prior year efforts in surface-to-surface missile PERSHING (Program Elements (PE) 2.21.62.A and 2.22.54.A) and
Radar Area Correlation (PE 6.33.06.A) under the US Army Materiel Development and Readiness Command have been conducted by
the same Project Manager (PM) selected to develop this project. These efforts have been closely coordinated with the US
Army Missile Command funded under PE 6.23.03.A, Missile Technology. This program is coordinated with all Services by the
Office of the Secretary of Defense (OSD). The technology employed in PERSHING 11 terminal guidance Is unique to PERSHING.
PERSHING II is responsive to targeting requirements from the forward edge of the battle area to its maximum range. This,
plus its tactical mobility which provides sustained operations without constraining dependence on a main operating base,
makes the system unique.

H. (U) WORK PERFORMED BY: US Army Missile Command, Redstone Arsenal, AL; White Sands Missile Range, NM; Martin Marietta,
Orlando, L; Goodyear Aerospace Corporation, Akron, OH; Singer Company (Kearfott Division), Little Falls, NJ; Bendix
Corporation (Mavigation and Control Division), Teterboro, NJ; and Hercules, Inc., Salt Lake City, UT.

I. (U) PRO(AM ALCOMPLISHMENTS AND FUTURE PROGRAMS:

1. T 1981 and Prior Accomplishments: The PERSHING II program started in FY 1975. The primary effort during that
year was directed toward design of the reentry vehicle (RV) for the missile flight program in FY 1978. The RV underwent
design changes during FY 1975 as a result of the Radar Area Correlation fixed-wing flight demonstration program. The US
Army Armament Research and Development Command, Dover, NJ, was tasked with the responsibility for developing the adaption
kit for the airburst/surface-burst warhead section. The Department of Energy (DOE) was tasked with developing the earth
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penetrator warhead. The earth penetrator integrated design, lees nuclear physics package, was completed and successfully
tested at high velocities into hard targets. The major prototype missile components were delivered; IV fabrication and
pround/captive testing was completed for the Adoinced Development (AD) missile flight hardware. The five-missile flight
demonstration program was conducted in FY 1978. The capability of the Radar ares Correlation Guidance Systems to attain the
desired accuracy in a missile flight environment was proven during .AD culminating wfth flight five, which recorded a

miss distance. The payload was an earth penetrator (EP) vehicle, and the capability of the EP to withstand mis-
sile 'light environments, impact, and penetration ws also demonstrsted. All PERSHING II Advanced Development objectives
were set. Defense Systems Acquisition Review Council (DSCARC) 11 was held in December 1978 and gave approval for entering
into engineering development. The Engineering Development (ED) contract was awarded to the PERSHING prime contractor in
February 1979. Design of ED prototype critical hardware was initiated in PY 1979. The initial phase of ED wind tunnel
testing was conducted during FY 1979, and preparation for fixed-wing captive tests was initiated. During FY 1940,
fixed-wing captive flight tests were conducted to evaluate the correlator hardware. Prototype air vehicle and Ground
Support Equipment (GSE) material procurement was initiated, and reentry vehicle prototype fabrication was started. The wind
tunnel program initiated in FY 1979 continued, and the development test on the propulsion sections was initiated.
Procurement of tooling material occurred, and fabrication of production tooling was initiated. Major design effort was ii-\
tiated on the Reference Scene Generation Facility (1SGF) and the airburst/surface burst warhead adaption kit with award of
contracts by Engineering Topographic Laboratoy and Army Armament Research sand Development Command, respectively. In
February 1980, the President granted PERSHING It a BRICKBAT (DX) status, making it a program of highest national priority.
In FY 1981, prototype procurement activities were completed and fabrication of the prototype ground support equipment was
Initiated. Fabrication of the Reentry Vehicle and propulsion section continued, and prototype testing w- initiated.

2. (U) FY 1982 Program: During FY 1982, fabrication of the prototype ground support equipment will ue completed, and
fabrication of the missile will continue. The first six of the planned 18 Integrated user/development teat missile flights
will be conducted during this period. Long-lead procurement for the production phase will be conducted early in FY 1982,
and following OSD review, the full-production decision will be made.

3. (U) FY 19QPlanned Progran: The ED phase will culminate in FY 1983 with the completion of the 18 user/developer
missile flighIits. The D _IT hardware will be made on production hard tooling, and this tooling will be used in the pro-
duction program. The line will remain open and in continuous operation between the Engineering Development prototype units
and the production units. The second production buy will occur in F 1983, and the Initial Operational Capability (TOe) in
Europe will occur in December 1983.
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4. (U) FY 1984 Planned Program: A third production buy will occur in VY 1984.

5. (U) Program to Completion: Additional buys viii occur in FY 1985 through PY 1986 to provide PERSHING II hardware
for deployment of al PEtSHING II battalions and support the general missile firing programs.
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J. (U) TEST AND EVALUATION DATA:

1. (U) Development Test and Evaluation:

a. (U) During the engineering development phase of the PERSHING II Development Program, extensive testing will be
conducted. Development testing will include the following:

(1) (U) Wind tunnel testing - Wind tunnel testing is conducted to verify the aerodynamic characteristics of the
missile design. The first phase ended in July 1979, and the second phase ended in October 1981. No design difficulties
have been identified an a result of the tests.

(2) (U) Fixed-wing captive tests - In order to simulate the missile reentry environment (with the exception of
velocity), the PERSHING II reentry vehicle pod is attached to the wing on an aircraft and dived at targets. These tests are
conducted to verify that the correlator can achieve the required accuracy and verify that reference scenes are adequate for
correlation. The first captive test phase was completed in April 1980. Test sites for the first phase included the
Orlando, Florida, area, White Sands Missle Range (WSNR), the Watertown, New York, area, and the Huntsville, Alabama, ares.
These tests were highly successful. The second phase started in October 1981 using prototype hardware. This phase will
continue through FY82 and will include the Pope AFB, North Carolina, area in addition to the areas noted above.

(3) (U) Environmental tests - System environmental testing will be initiated in March 1982 and continue through
Nay 1983. These tests will include road shock and vibration, high-low temperature, temperature shock, humidity, wind, rain,
DIP. etc. The purpose of these tests is to verify that the system remains operational throughout various specified envi-
ronments.

(4) (U) Integrated User/develoer flight test - Eighteen missiles will be flown In the integrated user/developer
flight test program. These tests will start in April 1982 and will be flown against short-, medium-, and long-range tar-
gets. These tests will demonstrate the capability of the system to achieve the required accuracy and range as well as test-
ing the airburet/surface-burst warhead adaption kit in a flight environment. The tests will be a combined user/developer
program which will phasq the user into control of the test missiles early in the test sequence.
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b. (U) During Advanced Development system test and fixed-wing captive tests were conducted In preparation for five

Advanced Development (AD) missile flights. The missile flights were conducted at White Sands Missile Range, NN, using an
earth penetrator warhead as the payload. The planned sixth flight was canceled because of the success demonstrated through
flight five. All flights were tested at a range of 60 nautical miles, since the combination of inertial and radar correla-

tion guidance techniques is independent of range. While quality problems were experienced, the overall flight test program

at White Sands Missile Range was successful.

c. (U) Due to the low density of the PERSHING Weapon System, the engineering development prototype hardware will

be made on production tooling. Therefore, the prototype hardware used in the DT/OT II flight test program, and in testing

prior to the flight test program, will be the production configuration. The hardware tested during this program includes

the missile (reentry vehicle, first and second stage propulsion section) and ground support equipment (erector launcher,

Platoon Control central, reference scene generation facility, system component test station, etc.).

d. All subsystems and support equipment will be available during system tests. Therefore, no make-up testing will
be required.

e. (U) The prime contractor for PERSHING II, is Martin Marietta Aerospace, Orlando, FL, and as such, they will be

responsible for the development and testing of PERSHING II. The PERSHING program is managed by the PERSHING Project

Manager, COL William Fiorentino, of the Army Missile Command, Redstone Arsenal, AL. The independent test and evaluation

agencies for PERSHING II will be the Army Materiel Systems Analysis Agency (AMSAA) and the Army Operational Test and

Evaluation Agency (OTEA). OTEA will perform both ground and flight tests as described in paragraph 2 below.

f. (U) All testing, with the exception of the OTEA ground test, flight test, wind tunnel test, and fixed-wing

captive test, will be at the contractor/developer facility. Facilities for the excluded tests are:

Test Facility

Fixed-Wing Captive Test White Sands Missile Range (WSMR), M
Huntsville, AL

Watertown, NY
Pope An, NC
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Orlando, FL

Wind Tunnel Test LTV, Dallas, TX
AEDC, Tullahoma. TV
Naval Systems Weapon Center

Test facility

OTEA Operational Assessment Orlando, FL

OTEA Ground Test (OT III) Fort Sill, OK

Missile Flight Test Eastern Test Range, FL
WSHR

Troops to perform the OTEA ground test and the flight tests will be from the PERStIING Battalion at Ft. Sill, OK. Contractor K._ )
personnel will conduct the DT portion of these tests with government participation.

g. (U) All testing from component testing to captive flight tests is conducted in preparation for the 1-missile
flight test program. The major tests with planned spans are shown below:

Wind Tunnel (Phase I) Jan 79 - Jul 79
Wind Tunnel (Phase II) Oct 79 - Feb 81

Captive Test (Phase 1) Sep 79 - Apr 80
Captive Test (Phase II) Oct 81 - Sep 82

Environmental Test Mar 82 - Hay 83

Integrated Flight Test Program Apr 82 - Feb 83

UNCLASSIFIED \-
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Operational Assessment Jul 82 - Aug 82

Operational Ground Test Peb 83 - Mar 83

h. (U) 18 missile firings are plarned at the end of the ED program. In addition, six ground missiles are planned
for ground test purposes. Eight erector lainchers, four Platoon Control Centrals, four reference scene generation facil-
iti.s, and four system component test stations are also planned for tests during the ED phase.

1. (U) The currently planned missile firings for the integrated user/developer test flight program scheduled for

April 1982 through May 1983 are as follows:

Plight No. Range Configuration

I - 2 Long 2 Stage
3 - 4 Short 2 Stage
5 - 6 Short I Stage
7 - 11 Long 2 Stage
12 - 15 Medium I Stage/2 Stages

16 - 18 Long 2 Stage

'2 single missiles and 2 two-stale missiles.

J. (U) PERSHING II has not been tested by other DOD components.

k. (U) No system retest has been conducted or is anticipated.

1. (U) Reliability assessments will be conducted using the data obtained from all testing conducted during the
Engineering Development program. This assessment started with the Phase I captive test results and will progress throughout
the test program, concluding with the 15 missile flights. A reliability growth curve for PERSHING II has been constructed
with the goal of obtaining the minimum required reliability assessment prior to the development missile firings.
Maintalability is a parameter that is constantly considered in any design decision on PERSHING I1. A maintainability
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demonstratIon and evaluation, planned for late 1982, vil be conducted by the contractor and monitored by TECOM/AHSAA. The
demonstration/evaluation will use prototype hardware from production tooling, and as stated above, that is of the production
configuration.

m. (U) Units for development test, operational test and production requirements will be produced 7n the same
'hard' production tooling and will be of the same configuration.

n. (U) Extensive environmental testing will be conducted on the missile and ground support equipment. These tests
will Include road shock and virbration, high-low temperature, temperature shock, humidity, wind, rain, EN?, etc. These
tests will be conducted by the contractor.

2. (U) Operational Test and Evaluation:

a. (U) OTEA, the independent operational tester and evaluator for PERSHING 11, has access for monitoring purposes
to all testing conducted during engineering development. OTEA will also conduct an independent operational ground test of
PERSHING II. OTEA will have full independence and control over the ground test. In addition, OTEA will conduct a limited '-

operational ground test of the PERSHING 11 hardware in July 1982 and an assesment of the Reference Scene Generation Facility
in hay 1982 in order to provide an early operational assessment of the system.

b. (U) During Advanced Development, OTEA concluded that Opertlonal Test I (OT I) was not necessary. However,
OTEA did participate in the YT I tests by observing with a broad view toward refining operational issues. OTEA has reviewed
DT I teat data and concurred that the system was ready to enter engineering development. While no operational testing has
yet been conducted by OTEA in Engineering Development, they have monitored ED testing to date to identify operational
issues.

c. (U) Hardware planned for teat by OTEA will be of production configuration jsing "hard" production tooling.

d. (U) OTEA ground tests will use facilities at Ft Sill, OK, Orlando, FL, and White Sands Missile Range, i.
Troops from the PRSHING Battalion at Ft Sill will be used in conducting these tests.

e. RAN aessements will be made by OTEA after the production decision based on the integrated flight testing and

the operational ground tests.
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f. (U) As directed by the Secretary of Defense, the PERSHING 1I program i currently pursuing a schedule that

results in an acceleration of the IOC by 12 months. This acceleration is accomplished by obtaining full-production approval

after the first teats. OTEA participation prior to the production decisiou is limited to observing the first two flight
tests and providing an operational assessment of the Reference Scene Generation Facility. OTRA testing vill be conducted

per the schedules shown above.

h. (U) PERSHING II in an evolutionary improvement to the currently fielded Pla system. Therefore. PERSHING II i

not unlike PERSHING Is, and a great deal of operational information is available.

3. 'System Characteristics: Selected operational and technical characteristics are an follows:

Operational/Technical
Characteristics Objectives Demonstrated Performance

Haintainability (mean time 1.8 - 1.5 hr To be determined
to repair)

Range Requirements 100 - km To be determined

Accuracy CEP Less than

1/ Capability demonstrated in captive and missile flight testa during Advanced Development and captive tests during
Engineering Development.
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FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY )

Program Element: #6%43.13.A Title: GRASS BLADE
DOD Miasion Area:1T222 - round-ased Antisir and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated

Number Title Actual Estimate Estimate Estimate To Completion Costs

TOTAL FOR PROGRAM ELEMENT 3713 2 6 11 91546 8466

QUANTITIES CLASSIFIED

D112 GRASS BLADE 43713 29826 17117 9546 8466 CLASSIFIED

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Program content i SECRET "Limited Distribution - Special Access

Required," precluding further description in this sumary. Access to GRASS BLADE information is controlled by the Deputy

Chief of Staff for Research, Development, and Acquisition, Department of the Army.

C. (U) BASIS FOR FY 1983 RDTE REQUEST: Continue RDTE effort.

D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDTE
Funds (current requirements) 43713 29826 171' 1801; CLASSIFIED
Funds (as shown in FY 1982

submission) 46713 29919 Not Shown Not Shown Not Shown

Details on funding increases are available upon request in accordance with paragraph B above.

UNCLASSIFIED
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Program element: 06.43.13.A Title: GRASS BLADE
DOD Hiasion Area: #222 - Ground-Based Antlair and Budget Activity: #4 - Tactical Programs

Tactical Missile Defense

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1981 FY 1982 FY 1983 Fy 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Missile Procurement, Army:
Funds (current requirements) 32500 0 0 To ba determined To be determined
Funds (as shown in FY 1982
submissioa) 11100 100200 292900 Not Shown Not Shown 404200

Details on procurement Increases and decreases are available upon request in accordance with paragraph B above.
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Program Element: #6.43.1lA Title: GRASS BLADE
DOD Mission Ares 22 - Ground-Based Antiair and Budget Activity: 94 - Tactical Programs

Tactical Missile Defense

F. (U) DETAILED BACKGROUND AND DESCRIPTION: Program content is SECRET "Limited OittrLbution - Special Access Required,"
precluding further description in this summary. Access to GRASS BLADE information is controlled by the Deputy Chief of
Staff 'or Research, Development, and Acquisition.

G. (U) RELATED ACTIVITIES: This project is related to work in other Army technology programs. Duplication of effort is
avoided due to access to the project being strictly controlled and limited to specific service and Department of Defense
individuals involved in managing related technologies.

H. (U) WORK PERFORMED BY: Details on primary contractors provided upon request in accordance with paragraph 5 and F
above. In-house agency is US Army Missile Command, Redstone Arsenal, AL.

I. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: Details may be provided upon request in accordance with paragraph B
and F above.

K)

UNCLASSIFIED
11[-532



- -

FY 1983 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: 06.43.14.A Title: Multiple Launch Rocket System (MLRS)
DOD Mission Area. F1-2- Indirect Fire Support Budget Activity: 94 - Tactical Programsa

A. (U) RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project Program Element FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL PROGRAM ELEMENT 69925 38172 23215 0 0 324733
D564 Multiple Launch Rocket

System 69925 38172 23215 0 0 324733 j/
Quantities:

ROCKET/SPLL 1/ 0/0 0/0 0/0 0/0 0/0 504/10

I/ (U) US share only. Addition of allied share ($30000) increases total to $354733.

2/ (U) Self-propelled launcher loader.

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The MLRS is a free-flight, area fire, artillery rocket system being
developed to offset the existing deficiency in conventional fire support. The primary mission is counterfire and suppres-
sion of enemy air defenses. It supplements cannon artillery fires by delivering large volumes of firepower in a short time
against critical, time-sensitive targets. The basic warhead carries Improved conventional submunitions. The Germans, one
of four partners in an international development program, are developing a scatterable mine warhead. Growth potential
exists to add a Terminal Guidance Warhead (TGW)--to defeat armor--and a binary chemical warhead. Activities leading to a
joint United States/United Kingdom/Germany/France Concept for a TGW Program definition were initiated in FY 1980 under the
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Program Element: #6.43.14.A Title: Multiple Launch Rocket System (HLRS)
DOD Mission Area #212- Indirect Fire Support Budget Activity: 04 - Tactical Programs

terms of the MLRS Memorandum of Understanding, signed in July 1979. A supplement to the MULS HOU covering the Initial

phase, Concept International Program Definition (C/IPD) was negotiated and concluded. It was signed by all four government3
representatives in September 1981.

C. (U) BASIS FOR FY 1983 RDTE REQUEST:

I. (U) Continuation of Maturation R&D which is being conducted concurrently with low-rate production. Maturation

Research and Development will include the completion of Production Qualification Tests (PQT), live firing tests, Force

Development, Test and Experimentation (FDTE) and Operational Test III (OT III).

2. (U) A comparison of current milestones with those shown in the FY 1982 summary is shown below.

Current Milestone Dates
Major Milestones Milestone Dates Shown in 1962 Submission

Start Operational Test (OT) Dec 79 Dec 79
Complete Development Tests/OT Feb 80 Feb 60
Army Systems Acquisition Review

Council (ASARC) III Apr 80 Apr 80
Defense Systems Acquisition Review

Council (DSARC) III May 80 may 80
Maturation/Produc Contract

Award Apr 80 Apr 80
Complete Production Qualifications

Test Feb 83 Sep 82 3/
ASARC liA Feb 83 Sep 82 T/

DSARC IliA Mar 83 Nov 82 3/

Initial Operational Capability
(IOC) Mar 83 Nov 82 V/

3/ (U) Milestone change due to FMC (SPLL carrier vehicle manufacturer) strike.
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D. (U) COMPARISON WITH FY 1982 RDTE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FT 1983 To Completion Cost.s

RDTE 4/

Funds (current requirements) 69925 38172 23215 0 324733
Funds (as shovn in FY 1982

submission) 68054 38291 17330 0 318373

4/ (U) The difference in FT 1981 is a result of $500 thousand to pay for the addition of the Common Test Data
Collection System (CTDCS), other program changes, and inflation adjustments. FY 1982 changes are due solely
to inflation adjustments. FY 1983 change is due to a strike at FMC (6.3 million) and inflation adjustments.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) 5.

Total
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Micsile Procurement, Army
Funds (current requirements)6/ 115600 205600 444400 584800 2397300 3812200
Funds (as show in FY 1982

submission) 8/ 116500 204800 419800 N/A 3098500 3903200

Quantities (current requirements)
Rocket/Launcher / 2340/32 2496/68 23640/72 36000/76 2%982/73 362832/333

Quantities (as shown in FY 1982
submission) Rocket/Launchers 2340/32 2496/72 25%8/72 N/A 330654/92 362832/276
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S/ (U) Ammunition Resupply Vehicle and Trailer (HEMTT and HEMAT) are no longer managed as a part of the HLRS program.
They are being procured by TACOH for other users in addition to MLRS; therefore they are not included in the MAS
Congressional Descriptive Summery (CDS).

6/ (U) Change in funding profile reflects multiyear contract acquisition strategy including funds for advance procurement.
Profile also includes initial spares which were shown on a separate line in FY82 CDS submission.

7/ (U) Program quantities revised to support adjusted force structure. The FY82 summary ws based on a force structure of
T6 batteries with 9 launchers each (276 launcher. including training base and maintenance floats). Tifty-seven (57) addi-
tlonal launchers have been added for P04CUS stocks (new total 333 launchers).

K I
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F. (U) DEIAILED BACKGROUND AMD DESCRIPTION: This hRS is the result of a continuing effort begun in FY 1971. In a study
of the 1980-1990 battlefield, the Institute for Land Combat and the Army Materiel Concept Agency identified the need for &
rapid-fire, area-saturation weapon system. A Training and Doctrine Command Joint Working Group was established in February
1974 to assess the use of an hLRS for counterbattery fires and suppression of enemy air defense. In order to expedite a
decision on the proposal to develop an artillery rocket system, the Assistant Secretary of the Army (R&D) requested that the
Army conduct a design and evaluation study of future artillery capabilities. This study, Task Force ATTLEKING, was comple-
ted in December 1974. The conclusions reached indicated that improvements were needed if artillery was to provide effective
counterfIre, efficient attack of deep targets, responsive direct support fires, and fires to disrupt the enemy's commend,
control, and maneuver. One of the weapons judged to be capable of making a major contribution toward improvement of the
field artillery system was HLRS. These study efforts led to concept development and a technology demonstration of the MLRS.
In December 1975, a Special Study Group was organized to conduct an In-depth investigation of the MIS concepts, study pos-
sible alternative systems, and recommend an approach to fulfill the system need. The study was completed in November 1976.
The conclusion reached was that the addition of an HLRS to the artillery force would be more cost and operationally
effective tban any other alternative considered. In February 1977, the Secretary of Defense authorized the Army to proceed
with the development of the MLRS with a dual-purpose improved conventional munition warhead.

G. (U) RELATED ACTIVITIES:

1. (U) Terminal Guidance Warhead (TC7): Development of the Terminal Guidance Warhead for the HLM.S continues under
Program Element 6.33.03.A, Project D216. The Defense Advanced Research Projects Agency "Assault Breaker" demonstrations
provide a technology baseline for both the LAS IGW and the Army's Corps Support Weapon System antiarmor warhead. The 1GW
ef f, iS managed by the IRS Project Manager, and under the provisions of the qusdrilaterally approved Memorandum of
Ukarstiandlng (NOU), the program is planned as a joint development (US/UK/GE/FR) through Concept Definition Phase.
Coi tlnuation of the TGW program is planned into the Demonstration end Validation phase. A separate M Supplement must be
sagcq, sted to continue the quadrilateral international program.

2. (U) eary Expnded Nobility Tactical Truck (REMIT): Procurement of 480 trucks with trailers (REMAT) is being
accomplished by the Commander, lank-Automotive Command. This effort was originally included in the WALS program element.
Each of these 10-ton resupply vehicles with trailers is designed to carry b launch pod containers each containing six
rockats.
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3. (U) Chemical Warhead: A Letter of Agreement (LOA) between H(q, DARCOM and IQ, TRADOC dated 21 Marco 1981 initiated
the US unilateral development of a chemical warhead for MLRS under Program Element 6.36.15.A, Project M463615, DK76. That
warhead In being developed by the Chemical Systems Laboratory (CSL) and will be integrated by the MLRS prime contractor.

h. (U) WORK PERFORMED BY: The US Army Missile Command, Redstone Arsenal. AL, has the overall responsibility for
development of the MLRS. Vought Corporation of Dallas, TX, was selected as the prime contractor in Nay 1980. The Army also
has contracts with FMC Corporation, San Jose, CA, for development of the self-propelled carrier vehicle. The warhead fuse
is developed and produced by KDI Corporation, Cincinnati, 0OR, under the supervision of the US Army Electronics Research and
Development Command at Its harry Diamond Laboratories, Adelphl, MD. The dual-purpose improved conventional munition is pro-
vided by the US Army Armaments Research and Development Command, Dover, NJ.

1. (U) PROGRAM ACCOiPL1ShM4ElS AbD FUTURE PROGRAMS:

1. (U) F! 1981 and Prior Accompllahments: The Defense Systems Acquisition Review Council (DSARC) I actions were cm-
pleted in January 1977. In February 1977, the Secretary of Defense authorized the Army to proceed with development of the
MLRS. At the same time he also directed the Army to study alternatives to accelerate the acquisition process, to solicit
NATO participation in the development, prepare a plan for development of terminal homing options, and investigate the
potential to deliver scatterable mines. In April 1977, a special Army Systems Acquisition Review Council (ASARC) approved
an accelerated development program which reduced the acquisition cycle from 84 to 63 months. Fuze development began in May
1977, and carrier development was initiated in June 1977. Competitive system development contracts were signed in September
1977. The program was restructured in January 1978 to enable the system to deliver the German-developed scatterable mine
warhead. The Validation Phase was increased from 29 to 32 months and the 3DTE cost increased about $20 million in order to
accommodate the new warhead. 1he Maturation Phase was simultaneously shortened to prevent any slip in the Initial
Operational Capability date. On 14 July 1979, the US formally executed a Memorandu of Understanding (MOU) with France,
Germany, and the United Kingdom for joint development of the MLRS system. This agreement calls for the US to underwrite the
RiD costs for the basic program. The US funds will be supplemented by $15 million contributions each from France and the
United Kingdom during the F80-82 period. The United Kingdom and France have made payments totaling $10 million, and the
last installment will be paid in April 1982. Germany's contribution to the joint development effort is to fund the
development of the scatterable mine warhead. On 23 July 1980, the US and its three allied partners executed an agreement to
negotiate the terms and conditions for joint development of a Terminal Guidance Warhead (TGW). All parties agreed to share
the cost to support Concept Definition studies.
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2. (U) FY 1982 Program: During FY82, 66 maturation flight tests will be conducted and component qualification tests

and major engineering design activities will be completed. Production Qualification flight tests will be started and Force

Development Testing and Experimentation (which includes 54 flight tests) viii be completed during this fiscal year.

3. (U) FY 1983 Planned Program: Durig FY83 the Production Qualification Tests (PQT), Including 114 rocker, flight

teats, will be completed; Operational Test (OT) i1, which includes 144 flight tests, will be conducted leading to Army

Systems Acquisition Review Council (ASARC) liA, which will provide a Full-Scale Production decision. Also during FY83.

Initial Operational Capability (IOC) will be achieved in the second quarter by fielding one firing battery.

4. (U) FtY 1984 Planned Program: RDTE program will be completed in WY 1983.

5. (U) Progran to Completion: RDTE program will be completed in FY 1983.
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J. (U) TEST AND EVALUATION DATA:

1. (U) Development Test and Evaluation:

a. (U) Test Phases:

(1) (U) Validation Phase. Because the Validation Phase results also served as the basis for source selection,
competitive testing between Boeing and Vought was wore extensive than that normally required during a traditional
Demonstration and Validation Phase. Testing was intended to demonstrate that all technical risks were identified, that
solutions were achievable and to provide documented proof of the MUS military utility and operational suitability. In
addition to these objectives, competitive data were collected to support a decision to enter low-rate production.
Validation Phase testing consisted of two subphave: Engineering Design Tests and Advanced Development Verification Tests.

(a) (U) Engineering Design Tests (EDT). These tests provided reliability and safety data, determined natural and
induced environmental effects, established performance levels, environmentally tested components, provided selected hazard
analyses, and identified technical risks and achievable solutions. Contractor Engineering Design Tests (EDT-C) examined the
feasibility of the MLS hardware design. Components, subsystems and systems were tested to Investigate the ability of the
hardware design to satisfy the requirements of the system specification in a cost-effective manner. As problems were
encountered, the components were improved and retested. Goverment Engineering Design Tests (EDT-C) included the tests of a
number of critical parts, components, subsystems, and systems. These tests were performed by the government because of the
unique government-owned tet facilities and expertise required. Data from EDT-G were made available to respective con-
tractors and the independent evaluators.

(b) (U) Advanced Development Verification Tests (ADVT). These tests provided human factors and ground support
equipment performance data in a simulated arctic and desert environment; identified system emissions, effluents, and
hazards; and required system demonstration flights. ADVT data were used by the independent government evaluators to offi-
cially score system performance and reliability.
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I (U) Advanced Development Verification Tests-Contractor (ADVT-C). These tes verified that the design approach
was capable of avolving into a ruggedIsed weapon eystem that could achieve necessary reliability and performance goals
during the Maturation Phase. ADVT-C included performance testing of subsystems and systems plus flight tests.
Self-Propelled Launcher Loaders (SPLL) with launch pod containers were exercised while exposed to high and low temperature
extremes (+140, -25*F), high humidity, rain, sand, and dust, and icing conditions. The testing assured that the system was
potentially capable of passing further Government testing (e.g., Goverment Advanced Development Verification Test and
Operational Test I).

2 (U) Advanced Development Verification Teats-Government (ADVT-G). The goverument tested subsystems and systems
that were considered critical to individual design. ADVT-C provided the final quantitative date points and included ground
and flight teats. Complete launch pod containers with rockets were subjected to tropic, arctic, and desert
stockpile-to-target environmental life sequences, and the rockets were flight tested to demonstrate performance in extreme
weather conditions. Additional rockets were flight tested to determine accuracy and effectiveness at the required minimum,
intermediate, and maximum ranges. Launcher mobility and endurance tests were conducted for the purpose of collecting relia-
bility. availability, and maintainability data for the independent government evaluators.

(2) (W) Maturation Phase. The Secretary of Defense directed that special emphasis be placed on testing of
built-in test equipment ( 1T ) to include additional testing and demonstration of hardware maintenance features. These
tests, which have begun, are to be concluded in FY 1982. Also during this phase, testing will be conducted on all compo-
nsnts/subsystems which were not fully tested or qualified during the Validation Phase; included are the software and
hardware for the ooition Determining System, Platoon Leader's Digital Messagse Device (PLDHD), Fire Direction System and
Integration with ancillary systems such as the automatic test equipment and the Heavy Expanded Mobility Tactical Truck
(KIgyT) with Reavy Expanded Nobility Ammunition Trailer (IERAT). Testing will also assure the adequacy of the system design
as it Is matured. Maturatiom Phase testing will be a joint contractor/govermnent effort as opposed to independent con-
tractor and govement testing. The contractor will prepare test plans for government coordination and approval, conduct
tests at contractor and goverment facilities, as appropriate, accommodate goverment teat monitors, and use independent or
miged eontractor/8overauent test crews as test conditions warrant. Testing will consist of two phases: Maturation
Developmat Tests and Productiom Qualification Teats.
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(a) (U) Maturation Development Tests (MDT). This test program will start with component evaluation and progress
through total system demonstration, Test hardware will be produced by Vought In its low-rate production facility. The
followrng tests will be included:

1 (U) Component/subsystem/systes performance. 7 (U) iuman Factors.
1t (U) Rocket flight tests (including environmental). T (U) Maintainability demonstration.

(U) Safety. 9 (U) Transportability.
(U) Countermeasures. lu (U) Component/subsystem qualification.
(U) Electromagnetic radiation., TY (U) Computer software.
(U) Nuclear hardness. 12 (U) Reliability.

(b) (U) Production Qualification Tests (PT). Pqr will be jointly conducted by the contractor and the government
using low-rate production hardware and will be divided into four categories: Environmental Qualification Teats, Rocket Per-
formance Tests, Command, Control, Communications Teats, and Mobility and Endurance Tests.

I (U) Enviromental Qualification Tests. These tests are baing designed to demonstrate performance and reliebi- "
lity of the design In simulated and actual operational environments. The Self-Propelled Launcher Loader and other end Items
will be tested in simulated arctic, temperate, desert, and tropic environments to demonstrate acceptable hardware and
men-machine performance. The purpose of this test Is to verify that MLRS will perform as required over the required opera-
tional extremes. The launch pod container and rockets will be subjected to environmental sequential testing and then fired
In flight tests. oth the launch pod container and rockets will be temperature conditioned and flight tested to demonstrate
performance at intermediate and extreme temperatures.

2 (U) Rocket Performance Teats. Rocket flight tests will demonstrate rocket and launch pod container reliability
and accuracy versus range. Flight tests will be conducted at White Sands Missile Range using contractor, government, or
mixed launch crews. Launch procedures will simulate tactical employment of WA*S.

3 (U) Command, Control and Communication Tests. This test progrem will use a fire Direction System, a Platoon
Leader's-Digital Message Device, and three Self-Propelled Launcher Loaders (SPLLe) to demonstrate that the WALS platoon is a
totally Integrated system and capable of performing Its intended purpose. Testing will be conducted at Fort Sill, OK, to
evaluate Interoperability of the MLRS Computer Resources hardware/software in preparation for "user operational tests."
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4 (U) Mobility & Endurance Tests. Nobility testing will be conducted with two production model Self-Propelled
Launcher-Loader. (SPLL) at Aberdeen Proving Ground, MD. Each SPLL will be tested over 6,000 kilometers to demonstrate
reliability, availability, and maintainability.

b. (U) Test Summaries.

(1) (U) Rocket Flight Tests.

TEST LOCATION SCHEDULE NUMBER STATUS

Engineering Design White Sands Dec 77 - Nonscored
Tests - Contractor Missile Range Dec 79
(EDT-C) (WSMR)
Advanced Development WSHR Sep 79 - 36 One fin opening

Verification Test - Nov 79 problem. Others were
Contractor (ADVT-C) successful.

Advanced Development WSMR Nov 79 - 48 Two fin opening problems;
Verification Test - Feb 80 one pod cover problem;
Goveriment (ADVT-O) others were successful.

Operational Test (OT) I WSHR Jan 80- 24 All 24 were
(performed by soldiers) Feb 80 successful.

Early Maturation WSHI Nov 80- 6 Successful. Test objectives
Flight Tests (contractor) Jan 81 focused upon attaining

correct warhead burst
patterns.
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TEST LOCATION SCHEDULE NUMBER STATUS

Naturation Development VS3R Apr 81 - 100 First 43 shots completed.

Flight Tests Mar 82 Test objectives met.
Results used to establish
production configuration.

Production Qual Tests VSHR Apr 82- 114
Nov 82

Operational Test III Fort bliss. Teias Oct 82 - 144
Jan 83

Developer/Opnl lSHR Nov 82- 54

Flight Teats Jan 83

(2) (U) Self-Propelled Launcher Loader (SPLL) Tests.

TEST LOCATION SCHEDULE STATUS

Govt. Eng. Dey. Tests Aberdeen Proving Jul 79 - Test complete.
(Mobility & Endurance) Ground (APC), MD Sqp 79 No major

problems were
encountered.

Contractor Advanced Eglin AFS, FL Jul 79 - Climatic testing
Dav Verification Tests Nov 79 and human factors
(Environmental) tests were

completed with no
major p'oblems.
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TEST LOCATION SCHEDULE STATUS

Trasportablity BSA Feb 81 Complete. no problems.

MR & Muc PreQua' ISA/Sandia Mar 81- Complete, no major
Apr 81 problems.

CM PreQual WSHRI Jan 81 Complete, no problems.

Environmental PreQual Eglin AFB May 81- Completed. No
(SPLL) Jul 81 major problems.

Command, Control Fort Sill Feb 82-
and Communication may 82
tests to verify
hardware and software
compatibility.

Production Qualification WSMl, Eglin AFB Apr 82-
Teast APG, ISA Feb 83

Operational Test III Fort Bliss. Texas Oct 82-

Jan 83

(3) (U) Summary:

(a) (U) Validation Phase: Development testing was completed on schedule. The planning, conduct and results of
the contractor Engineering Design Tests were closely monitored by the government but were not evaluated for reliability and
accuracy. During this testing, the total system was demonstrated. firings included single, double, triple, and six-round
ripple firings. Design changes were made to the rocket as a result of data collected during this phase. Gover"ment-scored
firings began with the Advanced Development Verification Tests. All scored tests were conducted in accordance with the
government-approved test plan. Developmental testing conclusively demonstrated that the WLS system was ready to enter a
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Maturation Phase and concurrent low-rate production. These conclusloas were affirmed at the DSARC IlI in May 1980, and
Vought Corporation was selected as the prime contractor. The following data relate to the performance of the launcher and
rocket:

1 (U) Launch Pod Container (LPC) end Self-Propelled Launcher Loader (SPLI.) Performance: The launch pod container,
rocket, and Self-Propelled Launcher Loader test. confirmed that the system was sae- f.r operational testing. Single and
ripple firings with a crew in the cab have been successfully demonstrated. The Self-Propelled Launcher Loader has performed
well as a launch platform. 177 rockets have been fired from the launcher with no adverse effects on the vehicle. Launcher
and carrier performance was good during the facility vehicle testing and the Nobility and Endurance Teats. Problems encoun-
tered were identified for corrective action and further testing during Maturation Phase. The launcher performed well in the
simulated arctic, desert, and tropic envirorments with only minor problems noted at low temperature which were being correc-
ted and retested during the Maturation Phase. No problems were encountered during the loading tests of the launcher and
launch pod containers into the C141el aircraft. Test results indicate that the launch pod container can perform the three
intended roles of transportation, storage, and launch pod. Rail transportation testing of the launch pod container and
rccket is complete and no significant problems have been noted.

2 (U) firing Cycle Reaults: Validation Phase contractors combined accumulated 9792 ka in road tests and 3996 fir-
tug cycles on six launchers. Vought fired 127 rockets (60 scored). Testing of both the launcher and rockets included envi-
ronmental conditioning and rocket firing at temperature extremes (+140

° 
and -25°F) with rockets exposed to expected life

cycle dynamic environments. Although sample size was limited, the results compare favorably with requirements for this
stage of development testing.

3 (U) Rocket Performance: The Vought rocket reliability includes results of 62 scored firing attempts. There
were two prefire failures associated with open firing circuits. Of 60 rockets fired, there were three failures (one was
removed after a validated design change), and there was one "no teat" due to failed range tracking radar. All fumes and
warheads functioned properly.

(b) (U) Maturation Phase: Maturation development tests were initiated with rocket flight tests in Nov 80 and
launcher ground test in Jan 81. Six nonscored development flights were conducted during Nov SO-Jan 81 to refine the warhead
dispersal system. Forty-three scored flights have been successfully conducted from the SPLL as of I Nov 1. Launcher
ground tests, including transportability, countermeasures, electromagnetic radiation, nuclear, and environmental testing,
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have been conducted since Jan 81. These prequalification tests have progressed on schedule with hardware performing very
well. Remaining Maturation Phase development, production qualification and follow-on operational schedules have been adjus-
ted for the four-month delay in delivery of production carrier vehicles from FC due to the strike at the manufacturer's
plant.

c. (U) Description of Equipment Being Tested.

(1) (U) The MLRS is a surface-to-surface, free-flight rocket launcher system with the capability to launch up to
12 rockets in a ripple-fire mode. The MLRS is comprised of three major components: the Self-Propelled Launcher Loader
(SPLL), the launch pod containers, and the rocket.

(2) (U) The SPLL consists of the carrier, the fire control system, and the launcher loader module.

(a) (U) Th carrier is a tracked vehicle derived from the M2 Bradley Infantry Fighting Vehicle.

(b) (U) The automated Fire Direction System (FDS) for the HLRS is based on the Battery Computer System but uses
unique MLSS software. The PDS will communicate with the SPLL Fire Control System via secure radio link. The SPLL Fire
Control System contains a microprocessor that is capable of computing firing mission data using information from the FDS or
manually input by the crew.

(c) (U) The :auncher loader module provides an armored housing for two launch pod containers.

(3) (U) The launch pod container serves as a shipping and storage container, as well as a launch pod for six
rockets. In a tactical environment the launch pod container will be discarded after the rockets are fired.

(4) (U) The MLRS rocket is a spin-stabilized, free-flight rocket. The warhead fuze contains an electronic timer
that is set by the Fire Control System just before launch. The fuze initiates the warhead airburet dispensing system oier
the target area to dispense 644 11477 submunitions, dual-purpose antipersonnel/materiel aubmunitions.

d. (U) Test Management: The MLRS Maturation Phase t,.sting is being conducted under the Single Integrated Development
Test Concept. Results obtained during testing are being evaluated by the Army Materiel Systems Analysis Activity (AMSAA)
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and the US Army Operational Test and Evaluation Agency (OTA). The Project Management Office manages both US and
international aspects of the test program through formally chartered Test Integration Working Croups (TIWO).

e. (U) Reliabiltt, Availability, and jailtainability (RAM) Requirements: For all subsystems and components, the con-
tractor ta required to produce a design with reliability, avalability, and maintainability (RAMl) characteristics which are
consistent with meeting performance effectiveness requirements at lowest possible life-cycle costs. An important result of
the Validation Phase vas the establishment of firm RAN system requirements which were converted to appropriate goals and
threshold values.

I. (U) Source of Hardware: Maturation Phase development tests will be conducted utilizing R&D manufactured hardware.

Units tested during Production Qualification Teating and OT III will use hardware manufactured on the production line.

2. (U) Operational Test and Evaluation:

a. (U) Validation Phase. The MLRS Operational Test (OT) I was an integral part of a combined Development
Test/Operational Test (DT/OT). The OT portion of the test lasted for six weeks, and the equipment was tested using active
duty crewa. Two firing sections, each manning an HLRS candidate system, conducted a series of firing and nonfiring opera- ,
tional exercises in a tactical environment. OT focus was directed toward man-machine interfaces and vas conducted in three
phases. Phase I was a three-week phase that was devoted to training and pilot testing at Fort Sil), OK. Phase II, also
conducted at Fort Sill, consisted of two weeks of nonfiring field exercises In a simulated tactical environment. Phase III
was a one-week combined Development Test/Operational Test live-fire exercise conducted at White Sands Missile Range (WSHR),
NN. During that phase, 12 rockets were fired from each of the candidate systems. The OT provided data to assess opera-
tional effectiveness, reliability, availability, and maintainability (RAN), operational survivability human factors, safety,
training, doctrine, organization, tactics, and the adequacy of the proposed loIistics concepts. All data and associated
analyses were provided to the Army Systems Acquisition Review Council (ASARC) III and were used as a basis for a favorable
DSARC decision to enter the Maturation Phase and concurrent low-rate production. Additional operational teasting was recom-
mended to assess battery mission performance. This testing will assess performance of production hardware including the
Fire Direction System, on-board Position Determining System, Platoon Leader's Digital Massage Device, 10-ton resupply vehi-
cle (HEHTT) and trailer (HEMAT), RAM and SITE of production equipment, interoperability and the operational organizational
concepts.
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(1) (U) OT I Test results were evaluated by the Army Materiel Systems Analysis Agency and the Operational Test and
Evaluation Agency (OTEA). OTEA conducted the operational testing.

(2) (U) Test facilities used during operational testing included Fort Sill, OK, and White Sands Missile Range.
Tvo Launcher Sections, a Fire Direction Center section, Maintenance Section, Ammunition Section, and Direct/General Support
Maintenance section participated in the operational testing.

(3) (U) Operational Test I was used as a basis for the demonstrated RAM characteristics presented to the DSARC
III.

(4) (U) Operational Test I was completed prior to the low-rate production contract award.

b. (U) Maturation Phase. In addition to the normal Operational Test (OT) III, HQ TRADOC, the combat developer, has
elected to conduct a Force Development Test & Experimentation (FDTE) during Jun-Aug 1982. This testing will assist in fins-
l(zing MLRS operational concepts and procedures and assess the suitability of the system to enter into Operational Test III.

(1) (U) Testing will be conducted to address the interoperability of command, control, and communications in a
realistic environment with respect to:

(a) (U) MLRS Fire Direction System (FDS).

(b) (U) SP L Fire Control System.

(c) (U) Platoon Leader's Digital Message Device.

(d) (U) TACFIRE - Tactical Fire Direction System.

(a) (U) FIREPINDER (Artillery Locating Radar AN/TPQ-37: Counterfire radar).
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(2) (U) Testing will also be conducted to address reliability, availability, maintoinability. and supportability
to include the impact of the built-in test equipment. Testing will also focus upon the TIADOC operational and organiza-
tional concept as it applies to a complete MLRS Battery.

3. 1 System Characteristics:

Operational/Technical Maturation Validation Demonstrated
Characteristics Goal Thresholds Thresholds Performance

* System Accuracyi/
o Maximum Range
" Reaction time
- Prepare to Fire
- Displace
- Total Mission

Reliability, Availability,
Maintainability

Reliability
- rocket .95-.97 .90 .83 .93
- SPLL .88-.92 .83 .71 .84
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Operational/Technical Maturation Validation Demonstrated
Characteristics Goal Thresholds Thresholds Performance

Availability
- NLRS Operational Availability TBD T&D N/A 2/

- Essential unscheduled 50 70 N/A T1

maintenance actions per
1000 hours of launcher
loader module operation

- Performance of Built-In Test 7% 102 N/A 2
/

Equipment. I of items

- removed with no
evidence of failure

Maintainability
- SPLL (MMY) 4hours)

Organizational 1.0 1.10 N/A 2/

Direct/General Support 4.0 4.40 N/A 2/

NOTE:
I/ Goals and thresholds are established for 2/3 maximum range
2/ To be provided after assessment of Maturation Phase results.
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Program Element: 06.43.1g.A Title: Division Air Defen!ej (DVED) Gun

DOD Mission Area. 1"7T-Ground Based Antiair Budget Activity: F4 - 1 TciaProtrams
and -Tactical Missile Defense

A. (u) RESOURCES (PROJECT LISTING): ($ in thousands)

rota 1

Project FY 1981 FU) 1982 PT 1983 FT 1984 Additional ilatimated

Niumber Title Actual Estimate Estimate Estimate to Comp letion Cost

TOTAL FOR PROGRAM E1IEMENT 4 ~T
QUANTITIES

v648 Division Air Defense 65203 29949 1091P, 0 0 226722

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This proprarn provides necessary development prototypinR and eval-

uation effort to deflne and develop a new weapon to meet Army requirements fo r glow-altitude air defense In the forward

,maneuver area during the oid-1980 time period.

C. (U) BASIS FOR FT 1983 RDTE REQUEST: Funds will permit the camapletion of the development program to provide a

radar-directed, medium caliber (40mm) self-propelled gun that wIll significantly Improve the divisional short-range,

low-altitude air defense capability in the 1980's. An Army Systems Acquisition Review Council/Defense Systems Acquisition

Review Council (ASARC/DSARC) III to be held In March/April 1982 will consider the system for full-scale production. A con-

tract for Initial Production Facilities, long-lead Items, aknd concurrent final development efforts was awarded on 7 May

1981. Development to be completed Includes producibility engineering and planning (PEP'), Technology Transfer Fabrication

and Test (TTF&T) of foreign guns and mmunittion, Reliability, Availability, and Maintainability (RAM) growth, and Integrated

Logistics Support (ILS). Major milestones are:
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Current Milestone Dates
Major Milestones ilestone Dates Shown in FT 1982 Submiasion

Initiate Development Jan 1978 Jan 78
Complete Prototype Evaluation Nov 1980 Nov 80
Initiate Production Contract May 1981 Hay 81
Award
Complete Engineering Devel- Hay 1983 May 83
opment
Activate First Gun Battslion Mar 1985 Mar 85

(b~c)

D. (U) COIPARISON WITH FY 1982 EIYE REQUEST: ($ in thousands)

Total
Additional Estimated

FY 1981 FY 1982 FY 1983 To Completion Cost

RDIT
Funds (current requirements) 65203 29949 10918 0 226722
Funds (as shown in rY 1982

submission) 65203 30042 0 0 215800

1. (U) FY 1982 decrease of $0.93 million is due to the application of current inflation indices.

2. (U) The FY83 increase of $10.918 million is due to increases in funding to support the development of Integrated
Logistics Support (ILS) items and expanded Reliability, Availability, and Maintainability (RAN) activities.

1. (U) OTHER APPROPRIATION FUNDS: ($ in thousands)
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Total
Fy 1981 Ft 1982 FY 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Weapons and Tracked Combat
Vehicles, Procurement, Army: 138000 376200 673900 747800 1435200 3371100
Funds (current requirements)
Funds (as shown in F 1982
submission) 138000 372200 754800 745700 1407000 3417700

Quantities (current requirements) 0 50 96 130 342 618
Quantities (as show in Ft 1982
submission) 0 50 96 130 342 618

Hardware production beRins with 50 fire units in FY82, and an economic production rate will be realized in FY84. IOC is now
currently scheduled for 2nd Quarter FY 1985.

Total

FT 1981 FY 1982 Ft 1983 FY 1984 Additional Estimated
Actual Estimate Estimate Estimate To Completion Cost

Ammunition Procurement, Army:
Funds (current requirements) 0 68800 70900 127600 268500 535800
Funds (as shown in FY 1982
submission) 0 59000 59300 1723L0 546500 837100

Quantities (current requirements) 0 79000 239000 696000 2436000 3450000
Quantities (as shown in FY81
submission) 0 74000 393000 1440000 6467000 8374000

K)
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Ammunition facilitization was funded in 1982 along writh sufficient rounds to support testing. The 1983 budget begins
procurement of sufficient rounds to support fielding the systen.
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F. DETAILED BACKGROUND AND DESCRIPTION: The Division Air Defense Gun development program (Project #D648) i the cul-
mination of several years of effort by the Army to define its short-range air defense requirements which established the
need for a new sir defense gun. This requirement was established in March 1977 with the approval of a Required Operational
Capability (ROC) document for a new air defense gun in the medium caliber (30-40mm) range which could adequately meet the
threat of the 1980's and beyond. This gun will give divisional maneuver forcer a quick-reacting weapon system that can
effectively engage pop-up targets such as helicopters armed with antitank guided missiles and high-speed, low-flying air-
craft at distances of up to under The system will be mounted on a tank chassis to provide
mobility and survivability compatible with maneuver forces. It will have a full-solution digital fire control system with
an . The system will have a rapid
changeover to provide pround-support fires when required. The current Vulcan Air Defense System, with its 20mm armament,
optical tracking, and open turret, is inadequate in terms of survivabilty, mobility, terminal effects, and effective range.

G. (U) REIATED ACTIVITIES: Prior to FY 1979, work was performed under Program Element (PE) 6.33.01.A. The two con-
tractors developed prototypes using mature components or modifications thereof developed by both foreign s domestic con-
cerns. This was in order to enhance interoperability with both our NATO allies and other US military servi is. Ford Aero-
space and Communications Corporation (FACC) used the Bofors L70 

4
Omm gun from Sweden and General Dynamics (GD) used the

Oerlikon KDA 35mm gun from Switzerland. Both guns and associated ammunition are widely deployed in NATO. US-developed
radars, computers, Identification Friend or Foe (IFF), and Field Maintenance Test Sets (FMTS) were also utilized. Ford
Aerospace and Communications Corp (FACC) has modified the radar and computer developed for the F-16 fighter (Program Element
2.71.6l.F), and General Dynamics (GD) has modified the fire control system developed for the Navy's Phalanx Air Defense
System (Program Element 6.43.58.N). Both contractors have adapted IVF systems developed for other air defense programs and
the M48A5 tank chassis. Close liaison is being maintained with each developing country and agency to prevent duplication of
efforts. Where possible, test data from previous foreign, Air Force, Nsv7, or other developer tests of these components is
being used in lieu of separate tests.

H. (U) WORK PERFORMED BY: The program is managed by the Project Manager, DIVAD Gun, US Army Armament Research end Devel-
opment Command, Dover, NJ. Contracts were awarded to Ford Aerospace and Communications Corporation (FACC), Aeronutronic
Division, and General Dynamics (GD), Pomona Division, for the competitive development of a DIVAD Gun system. This phase of
development culminated in May, 1981 with a production contract award to Ford Aerospace, the competition winner.
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I. (U) PROGRAM ACCOMPLISHMEN'S AND FUTURE PROGRAMS:

1. (U) FY 1981 and Prior Accomplishments: The Gun Low Altitude Air Defense System (GLAADS) teatbed was delivered to
the Army in September 1975. The purpose of the testbed was to demonstrate through use of off-the-shelf hardware, the extent
to which current technology could be used in the design of a modern gun air defense system. Teasting wee concluded in
December 1975. The major conclusion of the test was that a second order digital fire control (i.e., the ability to more
accurately predict intercept by including acceleration in the fire control solution) could be Integrated with an air deenase
gun to provide a capability to effectively engage modern targets. A Coat and Operational Effectiveness Analysis (COLA) was
initiated to determine the most cost-effective solution to our divisional air defense needs. In April 1977, the Secretary
of Defense approved development of the DIVAD Gun subject to completion of a Cost and Operational Effectiveness Analysis
(CORA) and a Defense Systems Acquisition Rev, Council (DSARC) review of proposal coats prior to contract award. The
Request for Proposal (RFP) was released in April 1977, and five contractors submitted proposals in July 1977. The COLA and
evaluation of the proposals were completed in September 1977. Army Systems Acquisition Review Council (ASARC) 11 was held
in October 1977, and DSARC II was held In November 1977. Announcement of the selected contractors, Ford Aerospace and Com-
munications Corporation (FACC) and General Dynamics (GD), was made in November 1977. The Under Secretary of Defense
approved the DSARC 11 recommendation on 6 January 1978. The Army signed the contracts with FACC and GD on 13 January 1978.
Design freeze was accomplished in December 1978. Prototype fabrication continued through IY79 and the first three quarters
of 1180 under the 29-month accelerated development program. The prototypes for Development/Operational Testing (DT/OT) were
delivered to the Army in June 1980 as scheduled. The DT/OT was conducted from oid-June 1980 to aid-November 1980. The pro-
duetion phase Request for Proposals was released to the contractors in May 1980, and proposals were received in August 1980.
Evaluation of proposal and test data began In August 1980 and continued through the third quarter of FY 1981. A contract
award was made on 7 May 1981 to procure Initial Production Facilities (IPF), produce long-lead items required to support the
1182 production, and concurrently continue development with emphasis on support and Integrated Logistics.

2. (U) FY 1982 Program: The development of the system continued throughout FY82. An Army Systems Acquisition Review
Council/Defense Systems Acquisition Review Council (ASARC/DSARC III) scheduled for Mar/Apr 1982 will consider the system for
production. A contract will be awarded In April 1982 to exercise the first production option for 50 fire unite with spares.
ammunition, and support equipment.

3. (U) 1Y 1983 Planned Program: The FY 1983 procurement will exercise the second production option for 96 fire units
with spares, ammunition, and support equipment.
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4. (U) FY 1984 Planned Program: The FY84 procurement will exercise the third option for 130 fire units with spares,
ammunition, and support equipment.

5. (U) Progras to Completion: This is a continuing procurement program. Delivery of gun systems, ammunition, and
support equipment wilt contnie through the exercise of an option for FY84. A follow-on production contract with options
for the remaining 472 gun systems will be awarded during the second quarter of FY85. The first gun battery will be fielded
in March 1985. Program completion in estimated for FY 1989.
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J. (U) TEST AND EVkTUATION DATA:

1. (U) General: The Division Air Defense (DIVAD) Gun Program is a competitive. "hands-off, accelerated acquisi.ion
effort designed to achieve Initial Operational Capability in the minimum possible time at an affordable cost. In keeping
with this accelerated acquisition strategy, a 3-month Phase I combined development test/operational test (DT/OT) was planned
to determine the system's effectiveness, suitability, and readiness for production. Extensive reliability, supportability.
and climatic testing has been deferred until the next phase following selection of a single system contractor. The Dr/OT
was started on 13 June 1980. Because the prototype hardware was less mature than anticipated, it was necessary to extend
the planned three-month DT/OT by two additional months. Testing was completed satisfactorily during the extended period.
Using the Source Selection Process, Ford Aerospace and Communications Corporation (FACC) was selected as the winning con-
tractor and awarded the Phase II contract on 7 May 1981.

2. (U) Combined Development/Operational Test and Evaluation:

a. (U) The DIVAD Gun System is being evaluated by combined Development Test/Operational Tests (DT/OT), described
below, from which both the Development and Operational Testers share the collected data and which are used to form an inde-
pendent assessment of results. Separate Developmental/Operational Testing is not planned.

b. (U) Phase I Testing:

(1) (U) The Phase I DT/OT testing was conducted at North McGregor Range, Pt Bliss, TX, during the period 13 June
1980-14 Nnvember 1980. The Goverment testing was designed to obtain system performance data which was used as input for
the analyses/evaluations which were conducted by the US Army Operational Test and Evaluation Agency (OTEA), the US Army
Materiel Systems Analysis Activity (ANSAA), the US Army Office of Missile Electronic Warfare (OEV), the US Army Armament
Research and Development Command (ARRADCO), and the Source Selection Evaluation Board (SSEB). Both firing and nonfiring
tests in system maneuvering and system nonmaneuvering modes were conducted to obtain evaluational data for both competing
contractors. The tests were conducted in an operational environment that was as realintic as possible considering con-
straints imposed by considerations and the instrumentation system. Both prototype systems from each contractor were instru-
mented to allow the collection of continuous and discrete data. During nonfiring tests, in order to conserve aircraft test
resources and adequately simulate the operation of a DIVAD Gun section, each air threat (single and multiple formation of
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high-performance jet airLraft and helicopters) was presented to both deployed systems simultaneously. When live firing was
conducted, only items from one contractor were tested at a time. Each pass consisted of single or multiple high-performance
jet aircraft and helicopters, as well as representative ground targets. Reliability, availability, maintainability (RAN)
data was collected from all fire units as it occured. Contractor personnel performed all maintenance (to exclude
goveriment-furnished equipment maintenance; e.g., chassis and radios) and supply functions above operator "evel. Exact data
(e.g., action taken, time required to perform corective action, sequence) was reported as required by the Lombined
Development Test/Operational Test Plan. Specific maintenance and supply actions normally performed by the US Army Training
and Doctrine Command (TRADOC) support troops were performed by the contractor. Typical military personnel operated the four
prototypes throughout DT/OT. The Govertment also conducted testing of the proposed 35m and 40am amunition to determine
the lethality against threat aircraft. The testing expanded the govertment data base for point detonating fuzed and
proximlty-fuzed ammunition.

(2) (U) Equipment tested during Phase I was limited to the prototypes delivered by the two development contractors.
The majerity of the Integrated Logistics Support effort was purposely delayed until Phase It. The support equipment and
materiel (maintenance test sets, manuals, etc.) will be tested during Phase II prior to initial operational capability
(1).

(3) (U) Major test programs scheduled and major review milestones:
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Test and Evaluation Milestones

Contractor 60-Day Test Completed May 80
Contractor 30-Day Demonstration Completed Jun 80
Start of Combined Jun 80
Development Test/Operational Test (DT/OT)
Source Selection Evaluation Board
(SSED) Convenes Aug 80
Completion of DT/OT Nov 80
Source Selection Decision and Phase II may 81
Contract Award

Amy Systems Acquisition Review Council
(ASARC) (Part of Phase II) Her 82

Defense Systems Acquisition Review
Council (DSAtC) (Part of Phase 1I) Apr 82

(4) (U) The DT/OT was the first test of an integrated DIVAD Gun System. Extensive data from European tests of the
ordnance subsystems and other service tests of the fire control/radar subsystems .s available and was used when appr-
ropriate. The competitive "hands-off" acquisition strategy precluded tesating of different configurations during DT/OT. The
system* tested during DT/OT vere nearly production-ready prototypes which will require only minor modification prior to pro-
duction.

c. (U) Phase 11 Testing:

(1) (U) Govermaent Maturity Taste (GMT): Government Maturity Tests (GMT) will he conducted by the goveriment com-
meacing in November 1981. These tests will consists of a Check Test, Durability/Mobility Test, and Climatic Field Test
(cold climate).

(a) (U) Check Test: The goverment will perform a check test end evaluation on one of the two prototype* used during
DT/OT to assure that all deficiencies and shortcomings which were noted during DT/OT have been corrected. Additional

(
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objectives of the Check Test vil be to demonstrate Built-In Test Equipment (BITE) capability not performed during DT/OT and
to increase the RAN data base generated in DT/OT.

(b) (U) Durability/Nobility Test: This test will be designed to assess the DIVAD Gus System in a stressful envi-
roment and will provide the baseline for reliability growth.

(c) (U) Climatic Field Test: This test will be designed to assess the DIVAD Gun System performance in a natural cold
weather environment. The test will include mobility testing and limited firing tests.

(2) (U) Follow-On Evaluation Testing (FORT): This group of tests will be conducted by the government in conjunction
with the logistics deliverable schedule of the contract. The objective of POET testing is to evaluate the
logistics/training support package delivered by the contractor. These tests will consist of Physical Teardown and
Evaluation (PT6Z), DS/GS Training, Oporstor/Orgenizationsl Training, Consolidated LoSistics/Training Support Testing, and
Follow-on N Testing (TOW3).

(a) (U) PT&E: This test wiII be conducted to review operator through GS maintenance manuals; DIVAD Gun subsys-
tem/component/parts accessibility; and adequacy of Month after Contract (MAC) procedures, tools, and equipment.

(b) (U) DS/GS Training: This test will be conducted to evaluate Individual and contact team maintenance training at
DS/GS levels, to include the use of maintenance trainers.

(c) (U) Operator/Organizational Training: This test will be conducted to evaluate individual operator and collective
(crew) training, to include manuals and the use of Proficiency and Classroom Trainers.

(d) (U) Consolidated Logistics/Training Support TestinS: This test will be conducted in contunc,-on. with the ArT/P.
Areas which will be evaluated include, but are not limited to: Squad- through bettey-size trainiv:, - ts, air defense
tactics, system maintainability, operator through GS level maintenance and supply procedures, log-t1 -6ort equipment.
etc.

(a) (U) POW Testing: This test will be conducted to complete N testing of the DIVAD Can System.
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(3) (U) Initial Production Tests (IFT): The IPT will be conducted at three separate locations with three production
DIVAJ) Gun Launch Systems. The three production systems will be randomly selected by the goveriment and shall be delivered
by the contractor to the goverment e folloes: One to APG, MD; one to Ft Bliss, TX; and one to Ft Ruachuca, AZ. IPT will
be designed to demonstrate that the DIVAD Gun conforms to system specifications, as well as stated quality, performance,
safety, operational effectiveness, human factors, and reliability and maintainability standards.

(4) (U) Couparison Tests (CPT): CPT will be conducted to evaluate correction of test-disclosd defi-
ciencies/shortcomings, to detect quality deficiencies and to assess RAN.

(a) (U) CPT I; This test will be conducted on two production systems as selected by the government. The test will
include as a minimum 1,000 fire control hours and 20,000 rounds fired on one system.

(b) (U) CFT 11: This cest (if required) will be accomplished within a 6-month period and Include a total number of
fire control hours and rounds as deemed appropriate by the government. However, the total number of rounds end fire control
hours required for CPT 11 will not exceed that required for CIT 1.
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(5) (U) Phase II Test Schedule/Locations:

Test Schedule (MAC)* Location

CNT
Check Test 7-8 Ft Bliss, TX
Durability/Mobility Test 9-13 APO, MD
Climatic Field Test 20-22 CRTC, AK

FORT
MT&E 31-34 ARAD, AL
DS/GS Training 32-41 USAIOICS, AL
Operator/Organizational Training 36-41 Ft Bliss, TX
Consolidated Logistics/Training Support 42-46 Ft Bliss, TX )
FOUE 42-44 USMR, M

IFT
--- 36-41 APG, HD

--- 36-41 Ft Bliss, TX
36-41 ePC, AZ

CPT I 47-52 APG, MD
CIT II TBD APG, ND

*KAC - Months After Contract

UNCLASSIFIED
11-564

_ n..mm~



rt

Progrem Element: *6.43.18.A Title: Division Air Defense (DIVAD) Gus
DOD Mission Area' 

1
22 - Ground based Antiair and Tactical budget Activity: 94 - Tactical Programs

Missile Defense

d. (U) Reliability, Availability, Maintainability (RAN):

(1) (U) Reliability, availability, and maintainability (RA) objectives were included as costlperforsonce trade-ofis
in the development contracts. The RAN criteria were established by the Defense Systems Acquisition Review Council at values
which, if not achieved by completion of Phase I teasting, would require detailed juatification in terms of the
cost/performance trade-off which were made and the contractor's reliability growth curves (projected and demonstrated)
before proceeding into production. A reliability growth program will he included in the Phase It effort to ensure
achievement of the Required Operational Capability objective.

(b) Date provided under the RAN portion of the Phase 11 contract will be utilized, together with data generated
during Phase I tests, to give a statistical base from which to asess RA parameters. Data from any other valid source

: including laboratory tests, beach tests, contractor range tests, and contractor demonstrations will be considered when
appropriate. An independent RAN assessment of the system under operational conditions will also be made based upon the
Operational Testing.

pratonal/Tschnical Objectives Demonstrated
Cairacteristics Parforwence

Acquisition Radar -Capable of detecting fi4d -Yes (Phase I DTIOT)
wing aircraft at end

helicopters at
Track Radar -Capable of tracking aircraft

to at least
Optical System -Backup to radars (equivalent -

accuracy).
Cannon -35 or 40m 40m - TACC selected

as winning contractor
by gSA on7 way 81.

Identification of Friend -MARK XII, Node 4 compatible. Partial testing in
or Foe (Ill) Verification in Phase II. Phase I.
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OEM; onal/Technical Objectives Demonstrated
Z eristic. PerfoRmance

Chassis Modified W48AS (XN988) Tes (Phase I DT/OT)
Dual Power Source Primary power unit and vehicle

driven generator
Reaction Tte Not greater then' Yea (In Phase 11)

from target umask
Ammiunition Point Detonating igh Yes (Phase I DT/OT)

Explosive (PD) air defense
round with self-destruct capa-
bility; training/practice
round; proximity (PROX) air
defense round with
self-destruct.

Communications Standard vehicle radios and
intercom

Crew Size ininum of 3 sen.
Environment No hazardous enviromental

stresses.
Transportability C-5A-transportable
Range
Probability of Hit -Notmaneuvering target: , (AHSAA simulation

provided part of the
data)

Probability of Kill -K-Kill; Frontal (BL data included)
(Given 1it) -A-kill; Frontal
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FT 1983 am CONGRESSIONAL DESCRIPT IVE SUMMARY

Program Element: 06.43.21.A Title: Joint Tactical Fusion Program
DOD Mission Area- 

7 7
3
1

-Tactical Command and Control Budget Activity: #4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project PT 1981 FT 1982 FT 1983 FY 1984 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEENT 12259 30417 To Be TED

Determined (TED)

D926 All Source Analysis System
(ASAS) 12259 30417 TBD TD

a. BRIEF DESC PPTION OF ELEMENT AND MISSION REED: The pest decade has witnessed major technical advances and the "

introduction of increasingly sophiaticated intelligence-pathering and weapons systems into the strategic and tactical opera-
tions of military forces--both friendly and opposing. Commanders at all echelons must have an intelligence system which
will provide early detection, identification, correlation, and location of these enemy critical nodes in order to employ our
own forces and weapons for effective eey attrition. The objective of this program is to develop and field an All-Source
Analysis System (ASAS) which will provide the tactical commander with a highly automated capability at Division, Corps, and
Echelon# above Corps to analyze, correlate, fuse and report intelligence data from numerous tactical and strategic sensor
systems; provide target nominations; and manage and control organic Intelligence/electronic warfare assets.

C. (U) BASIS FO FTY 1983 RDTE REQ UEST: The FY83 request supports the development of the All-Source Anal) is System under
the Joint Tactical Futior Program. Funds will be applied to the award of a Full-Scale Development (FSD) coi :ract for
ASAS RDTE systems, the continued development of a tactical simulation capability, the definition and etgineering of sensor
and command and control interfaces, the maintenance of the Army's Joint Tactical Fusion Test Bed (JTFTB) end support of the
Joint Tactical Fusion Program Management Office (JTFPO).

II-. 8
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Pregram Element: *6.43.21.A Title; Joint Tactical Fusion Program
DOD Mision Area. #ET4- Tactical Command and Control budget Activity: 14 - Tactical Progrms

Current Milestone Dete"
Major Milestones Milestone Dates Shown in FT 1982 Submission

None shown since
progrm was being
structured per
Congressional guidance

Contract Auard 2Q FY 1983
Phase 1 FSD Complete IQ PY 1985
Force Development Test &
Evaluation (70Ti) Complete 3Q Y 1985
Phase 2 ISD Complete 2Q FY 1986
r/OT Complete 4Q FY 1986

ASARC IIT 3Q FY 1987
Production 4Q FY 1987

D. COMPARISON WITH ,Y 1982 ET REQUEST, ($ in thousands)

Total
Additional Estiusted

FY 1981 FY 1982 FT 1983 To Completion Cost

ImDT
Funds (current reuirenments) 12259 30417 To be determined TED

(TED)
Funds (as shown in FT 1982
submission) 10260 53547

a in FY 1981 and prior, these funds were included in PC 6.47.45.A., (Tactical Electronic Support Measures Systems), under
project D926 (Tactical 1I5 Command and Contro] Systems).

FT 1981: $1999 was reprogrmed into this project sa a result of Initiation of the Joint Tactical Fusion Program and costs
Incident thereto.
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Program Element: *6.43.21.A Title: Joint Tactical Fusion Program
DOD Mission Area- T3,4 - Tactical Command and Control Bdget Activity: #4 - Tactical Programs

FY 1982 and FT 1983: The funding level difference in attributable to program milestone adjustments in fu I-scale
development contract award date to FY 1983.

E. (U) OTHER APPROPRIATION FUNDS: ($ in thousands) To be Determined.
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Program Element: 16.43.21.A Title: Joint Tactical Fusion Program

DOD Mission Area: 13'44 - Tactical Command and Control Budget Activity: #4 - Tactical Programs

F. DETAILED BACKGROUND AND DESCRIPTION: The employment of highly mobile and technologically advanced weapon systems by
opposing tactical military forces requires early detection, identification, and location. To support this requirement,
sophisticated intelligence sensor systems which can detect and locate basic elements (such as electronic emitters) are being

increasingly employed. There is a critical need to rapidly exploit this time-sensitive, high-volume sensor information and
to effectively control and manage organic sensor and electronic warfare assets. The purpose of this program is to develop
and field for the Army an All-Source Analysis System (ASAS) which will correlate and aggregate the large number of elements

detected by various sensor systems; reduce them to force structures
produce ground battle situation displays; provide target nomination and Intelli-

gence support; and manage and control organic sensor/electronic warfare assets. OSD submitted to Congress in December 1980
a Joint Service/Agency-generated Joint Tactical Fusion Development and Acquisition Program Plan which combined the
Battlefield Exploitation and Target Acquisition (BETA) project, the Air Force Enemy Situation Correlation Element (ENSCE)
formerly ATND, the Army All-Source Analysis System (ASAS)/TCAC-D Programs, and associated simulation projects into a Joint
Fusion Program with the Army as the lead Service. The ASAS/ENSCE Programs make maximum use of the investments in BETA, the
ASAS, Advanced Development Model SIGNALS Intelligence Electronic Warfare Subsystem (ADSEWS), and Technical Control and
Analysis Center (TCAC) Projects. The acquisition strategy is based on an evolutionary approach. It takes an existing func-

. tional baseline, develops compatible hardware for the tactical environment, and provides for the Incremental development of
so

f 
ware that reflects User needs and experience. The software architecture proceeds from existing baseline operating and

date base management systems to the incremental development of an expanded operating environment that handles the ASAS/ENSCE
requirements. For the hardware, development reflects a baseline tactical hardwre set appropriately specified in terms of
equipment and functions, which accommodates the software being developed and evolves to encompass technical and operational
product improvements. This evolutionary approach to development is consistent with DOD Directives 5000.1 and 5000.2 and DOD
Initiatives to reduce the costs of acquisition programs.

G. (U) RELATED ACTIVITIES: The following current related servlces/sgencies program elements (PE) apply: 6.43.21.F,
(Joint Tactical Fusion Program); 6.37.45A (Tactical ISM Systems), Project D925 (All Source Analysis System) and 3.58.85G,
(Tactical Cryptologic Program). The Joint Program Office is an integrated entity which requires full Army and Air Force
support to execute the acquisition strategy. It should be noted that the Air Force hs only programed funds in their FY
1983 budget submission with none in subsequent years.

H. (U) WORK PERFORMED BY: Current contractors are: Analytics, McLean, VA, and the Mitre Corporation. Bedford, MA.
In-house development and contract monitoring are conducted by US Army Materiel Development end Readiness Command (DARCOM),
Alexandria, VA; and the Joint Tactical Fusion Program Management Office.
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1. (U) PROGRAM ACCOMPLISHMENTS AND FUTURE POGRAMqS:

1. (U) FY 1981 and Prior Accomplistments: This project was funded under Program Element 6.47.45A (Tactical ESM
Systems), Project 9926 (Tactical EWI Command and Control Systems). A joint Service and Defense Advanced Research Projects
Agency (DARPA) Project, Battlefield Exploitation and Target Acquisition (BETA), was initiated in 1977 to develop and demon-
strate the feasibility of automated correlation and display of scnsor-derived information to support near-realtime target
nomination and battle management at Army Corps, Division, and in the Air Force Tactical Air Control Center. The BETA Joint
Program Office was established and a program plan implemented to develop appropriate hardware and software to demonstrate
this capability by end 1980 with follow-on support to fielding of service systems. Army and Air Force correlation centers
(designated BETA Test Beds) with associated communications and interfaces were fabricated and plans were proceeding toward a
European evaluation. Howver, the Test Bede could not successfully pass s systems integration test within the time con-
straints and were not deployed. Congress redirected BETA toward development of joint tactical fusion systems for the Army
and Air Force. Following correction of deficiences and a demonstration and acceptance at the contractor plant in February
1981, the Test Beds were deployed to Fort Hood, Texas, and flurlburt Field, Florida, where they are undergoing User eval-
uation.

2. (U) FY 1982 Prgram: The Joint Tactical Fusion Program vas established in January 1981 and directed toward the
joint Service evelopment and acquisition of ASAS and ENSCE. Effort is focused on the preparation of the Statement of Work
and system specification to be incorporated in the Request for Proposal (RFP) for the competitive full-scale development.
The Joint Fusion (formerly BETA) Test Beds are undergoing User evaluation that will be factored into the IFP. The tactical
simulation development is on track to support the ASAS development, the Test Beds, and operational exercises.
Communications and system interfaces are being defined. Effort is also underway tt p-epare for a possible activation of a
limited fusion operational capability in the European theater.

3. (U) FY 1983 Planned Program: A source selection process will commence in FY83 and culminate in contract award for
full-scale development by 2QFY83. All necessary experimental work will have been performed, User assessments provided, User
requirements prioritized, and the proposed system ready for full-scale development. Work will continue on the definition of
the communications, sensor and command and control interfaces. Management for the implementation of sensor and command and
control interfaces will vary with changes to existing systems being managed by the JTFPMO and coordinated by the JTF9O for
systems under development. Work on tactical simulation to support development, training, and operational exercises will
also continue. The Test Beds will be utilized for User evaluation, participation exercises, and as a development tool for
the evaluation of the evolving versions of software. Funds will also be expended for JTFPMO support and for Federal
Contract Research Center (FCRC) and Systems Engineering and Technical Analysis (SETA) contractor support including a
software verification and validation effort.
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4. (U) FY 1984 Planned Program: Development will continue with a critical design review of the hardware and a
preliminary design review of software leading to a physical contiguratIon audit and the Integration of hardware and software
prior to Force Development Test and Evaluation (FDT&E) slated for early FY85. During FY84 up to two versions of software
which add incremental capabilities will be released, and the hardware, except for deficiency correction, will have been
easentially completed. Work will continue on sensor and communications and command and control interfaces and on tactical
simulation.

5. (U) Progrem to Comletlon: The emphasis in FY85 and beyond will be on software development and enhancements, con-
tinmed testis8 and U aer a ssments of evolving software, and a production decision by 3QFY87.
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